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Volume II - Mach 6 Performance 
Earl H. Andrews, Jr. and Ernest A. Mackley 
Langley Research Center 
and 

Engineering Staff , AiResearch Manufacturing Company 
(Contract No. NASI-6666) 

SUMMARY 


An extensive aerothermodynamic development program for the purpose of 
advancing the technology of airbreathing propulsion for hypersonic flight has 
been conducted by NASA in the form of the Hypersonic Research Engine (HRE) 
Project. The engine components (inlet, combustor, and nozzle) aerothermody¬ 
namic development program culminated in the testing of an engine which inte¬ 
grated these components and allowed assessment of engine performance at Mach 
numbers of 5, 6, and 7. This engine was termed' the Aerothermodynamic Inte¬ 
gration Model (AIM) and was a water-cooled, hydrogen-fueled, full-scale 
configuration of the HRE design concept, 18 inches in diameter at the cowl lip 
and 87 inches long. 

Descriptions of the AIM tests and a computer program used in the engine 
performance analyses, as well as data results and analyses, have been previous¬ 
ly documented. All of the results of the engine performance computer program, 
including enough information to enable additional analysis or interpretation 
of the data, are reported in four volumes. Volume I present^ Mach 6 component 
integration results that were obtained with supersonic combustion. During 
the integration tests, inlet unstart limits were determined for fuel injection 
from the first stage fuel injectors only and for multi-stage fuel injection. 
Optimization of the fuel injector combination that would yield the best 
combustion and engine performance was attempted. Volume II (present report) 
presents Mach 6 engine performance results during supersonic and subsonic 
combustion modes. Combustion mode transition was successfully performed, exit 
surveys made, and effects of altitude, angle of attack, and inlet spike position 
were determined during these tests. Volume III presents Mach 7 component 
integration and engine performance results with supersonic combustion modes. 

Fuel injector optimization was again attempted, exit surveys made, and the 
effects of low free-stream total temperature, free-stream oxygen content, and 
angle of attack were studied during these tests. Volume IV presents Mach 5 
component integration and engine performance results with supersonic and subsonic 
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combustion modes. Combustion mode transition was successfully demonstrated, 
exit surveys made, and effects of free-stream total temperature, free-stream 
oxygen content, and angle of attack were investigated during these tests. 


INTRODUCTION 


The NASA Hypersonic Research Engine (HRE) Project was undertaken to design, 
develop, and construct a hypersonic research ramjet engine for high performance 
and to flight test the developed concept on the X-15-2A airplane over the speed 
range from Mach 3 to 8. It should be emphasized that from the beginning the 
design was specified to be a research ramjet engine to conduct meaningful 
experiments and was in no sense intended to be a small-scale prototype of a 
propulsion system for any particular mission. 

About one year after the development phase of the HRE program was underway, 
the X-l5 program was phased out; as a result, adjustments to the project plan 
and scope were necessitated, which were, however, effected without detriment 
to achievement of the basic project objectives. The result of the adjustment 
was that ground testing became the major experimental effort for the HRE program. 
Engine aerothermodynamic components (inlet, combustor, and nozzle) were developed 
in separate ground-test programs. Results of the development tests are document¬ 
ed in references 1 through 3. Regeneratively cooled engine structures were also 
included in the ground-testing program. Tests of the hydrogen-cooled engine 
structure progressed from small panels and problem area components in laboratory 
setups to wind-tunnel tests at Mach 6.7 of a full-scale, flight-weight engine 
termed the Structure Assembly Model (SAM). Results of'this program, which was 
completed in May 1971, are reported in reference 4. Culmination of all the HRE 
development testing was the engine tests of what was termed the Aerothermodynamic 
Integration Model (AIM). The purpose of the tests of this full-scale, water- 
cooled, hydrogen-fueled engine was tp integrate the aerothermodynamic components 
and to assess the engine performance at Mach numbers of 5, 6, and 7. Success¬ 
ful tests of the AIM were completed in April 1974. 

The AIM employed the HRE design concept of an axisymmetric engine, 18 inches 
in diameter at the cowl lip and 87 inches long. Versatility was incorporated 
into the AIM to allow: (1) inlet spike translation for optimum air flow and 
inlet internal contraction ratio variation; and (2) hydrogen fuel injection for 
tailored fuel distribution for proper heat release in a diverging combustor, and 
to change the mode of combustion from supersonic to subsonic or vice versa. The 
AIM tests are reported in reference 5 and data results of the tests have been 
analyzed in terms of engine performance by use of a computer program (ref. 6) 
generated during the HRE program. Results of these analyses are reported in 
references 7 through 9. 

The purpose of the present reports (herein and refs. 10 to 12) is to present 
experimental engine performance results obtained from computer program analyses of 
the test data. These results contain the free-stream conditions, pressure distri¬ 
butions, fuel injection configuration and rate, etc., that should enable additional 
analysis or interpretation of results other than those previously reported. It 
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should be noted that all units are in U.S. Customary Units because the data 
results from the HRE contracts, which were initiated in May 1965 with a follow- 
on effort in February 1967, were under that system. Because of the cost that 
would have been incurred if the contractors had been required to change to the 
metric system, the U.S. Customary Units were retained through the HRE contrac¬ 
tual effort; this procedure is consistent with the guidelines-for conversion 
established by NASA. 


SYMBOLS 


All units are in U.S. Customary Units because of the reason noted above. 

A ■ area, ft. 2 

M Mach number 

P or p pressure, psia 

r radius, in. 

R cl cowl lip radius at 12° tangent point {see table 3), in. 

x longitudinal distance from inlet spike virtual tip {see table 3), in. 

x r| longitudinal distance from inlet spike virtual tip to the cowl lip 

tL 120 tangent point (see table 3), in. 

Ax longitudinal distance inlet centerbody moved from inlet physical 

close-off, in. 

AAx difference between an actual x n value and the Mach 6 x n value 

of 34.884 in., in. tL w - 

T temperature, °R 

a angle of attack, deg. 

4> fuel equivalence ratio; value of unity is for stoichiometric com¬ 

bustion (subscript symbols or notations, such as <j>.. or ER1A, 
represent the values for the designated fuel injectAr (e.g., 1A), 
EROA is the sum of all ^-values). 


Subscripts: 

0 free stream 

ref. reference condition 


th 

T 


throat 

total 
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APPARATUS 


Experimental Tests 

Experimental tests of the HRE/AIM were conducted in the Plum Brook Hyper¬ 
sonic Tunnel Facility (HTF) (figs. 1(a) and 1(b)) at nominal Mach numbers of 
5, 6, and 7. The AIM is shown partially installed in the HTF in the photographs 
of figures 1(c) and 1(d). During the tests the engine was nearly completely 
enshrouded except for an 11-inch gap between the facility nozzle exit and the 
front of the shroud as depicted in the schematic of figure 1(e). This test 
configuration was suggested by results of a subscale tunnel starting investiga¬ 
tion reported in reference 13. 

A description of the facility and the results of calibration tests are 
presented in reference 14. The test facility used an induction-heated, drilled- 
core graphite storage bed to raise the temperature of nitrogen to a nominal 
4960° R at a maximum design pressure of 1200 psia. The nitrogen was mixed with 
ambient-temperature oxygen to produce synthetic air. Diluent nitrogen was 
added with the oxygen in the mixture at tunnel Mach numbers below 7 to control 
free-stream total temperature and to supply the correct weight flow. Because 
of facility heater deterioration and a lack of time to implement necessary 
repairs, true temperature simulation of 3700° R at Mach 7 was not achieved; a 
maximum temperature of about 3100° R was obtained. 

The original test plan is summarized in table 1. Because of testing 
problems and limitations in facility schedule, the test plan was altered to 
provide a maximum of data to meet the test objectives. Details of the AIM 
tests are described in reference 5. General test conditions, results, and 
remarks of the AIM tests were tabulated in references 5 and 9 and are presented 
herein as table 2. All tests (reading numbers in second column) are listed 
including the tests that were aborted because of tunnel starting or other 
problems. Run numbers were assigned to AIM reading numbers or groups of AIM 
reading numbers with the same test objective (some readings represent zero 
success, partial success, or are reruns of others) to provide a means for a 
cross-check with the original plan. 


Model 

The HRE/AIM was a full-scale (18 inches in diameter at the cowl and 87 
inches long), water-cooled, hydrogen-fueled research engine. Details of the 
design and fabrication of the AIM have been reported in references 16 through 
29. The design is described generally in references 5 and 9, and some diffi¬ 
culties encountered with the AIM during the tests are discussed in reference 


A schematic of the AIM is presented in figure 2 and the coordinates are 
listed in table 3. The AIM incorporated a mixed compression inlet with a trans¬ 
lating spike that enabled the close-off of the engine (an early HRE program 
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requirement). The inlet was designed for spike translation to the most open 
position for Mach 4 to 6 operation with spillage occurring up to Mach 6. At 
Mach 6 "shock-on-lip" occurred, and from Mach 6 to 8 the spike was designed to 
translate to maintain shock-on-lip over this Mach number range. An "upsloping 
throat" was incorporated in the inlet which enabled the inlet to not only main¬ 
tain shock-on-lip with spike translation for Mach 6 to 8, but also‘to have 
increased inlet contraction ratio with increased Mach number. The combustor 
was designed with diverging walls and the area distribution is shown in 
figure 3(a) with fuel injector locations indicated. Figure 3(b) presents a 
sketch of the combustor with the locations of the staged fuel injectors and two 
sets of ignitors indicated (a third set of ignitors planned for the outerbody’at an 
x-station of 54.38 inches was not installed). The set of ignitors at an x-station of 
42.0 inches malfunctioned and use was discontinued (see fig. 3(b)) about midway 
in the Mach 6 test program (see discussion in ref. 5). Injectors 1A, IB, 1C, 4, 

2A, and 2C were designed to allow optimum distribution of the fuel in the com¬ 
bustor to obtain a fuel equivalence ratio, 4>, of unity during the supersonic 
combustion mode. During the supersonic combustion mode, it was desired to 
inject the maximum amount of fuel from the first-stage injectors (1A and IB) 
without unstarting the inlet; all of the fuel was designed to be injected from 
injectors 1A and IB at Mach 8. Injectors 3A and 3B were designed for use in 
the subsonic combustion mode. The locations are tabulated in figure 3(b) for 
the designed Mach 6 inlet operating position; cowl lip positions other than the 
Mach 6 position (because of spike translation) result in different x-station 
values for the injectors and ignitors on the outer wall and also for injector 
3B. These changes are accounted for in the performance results presented herein. 


Instrumentation 

Planned instrumentation for the AIM is documented in reference 15. All of 
the instrumentation planned was not used because of facility instrumentation 
recording channel limitations or damages to instrumentation in inaccessible 
places during the AIM final assembly or during AIM repairs at the test site. A 
list of all planned instrumentation is presented in table 4 (obtained from ref. 
5) with notations indicating the items not installed or damaged, the recording 
channel numbers for each item used, and the ranges of the pressure transducers 
or thermocouples. 


Method of Calculation 

A computer program that incorporated methods described in reference 15 was 
used in reducing the data from the AIM tests to engineering units. Listings of 
this program were checked for accuracy and determination of steady-state 
conditions. Times of interest were selected from each run and the information 
from the engineering units computer program was used in a performance analysis 
computer program which incorporated methods described in reference 6. After the 
erroneous surface pressures were eliminated, the remaining pressures at each 
station were averaged by the performance computer program which then performed 
surface-pressure integration by linear interpolation and determined the skin- 
friction coefficients. Chemical equilibria of the synthetic air and fuel-air 
mixtures were calculated by the program using methods described in reference 30. 
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Description of Performance Program Methods 

General Several methods were used to establish validity of critical 
parameters, such as the wind tunnel Mach number. The first method used curves 
generated from instrumentation rakes installed during calibration of the wind 
tunnel. The second method used measured values of Wind tunnel total pressure 
and temperature, and pitot pressure at the spike tip along with real-gas, normal- 
shock solution to calculate the wind tunnel Mach number. The third method used 
measured values of wind tunnel total temperature, spike-tip pitot pressure, 
and spike cone surface pressure, along with the real-gas, normal-and conical- 
shock solutions, to calculate the wind tunnel Mach number. Calculations made 
utilizing each of the three methods indicated good agreement. After confidence 
was established in the three methods, the use of the third method was discon¬ 
tinued, since it required excessive computer time. Additional information con¬ 
cerning tunnel Mach number determination is contained in reference 9. 

The conditions at the inlet throat were determined by computing the momentum 
and total enthalpy from the pressure forces and accounting for friction and 
heat losses incurred on the inlet spike and the internal surfaces. The inlet 
mass flow ratio and additive drag were determined from theoretical calculations 
(ref. 31). Pressures used in these calculations were obtained as follows: 

(1) for conditions where inlet start was obtained (Mth > 1)» the calculated 
mass-momentum-average static pressure was used, and the measured static pressures 
at the throat were not used; and (2) for conditions where inlet unstart was 
experienced (Mth < 1)> the average of the measured static pressures at the 
throat was used with the Mach number constrained to unity to calculate spillage 
and additive drag. 

For both cases above, the flow was analytically expanded (isentropically) 
from the inlet throat conditions to the freestream static pressure in order to 
determine the hypothetical static enthalpy and associated velocity which are 
required to compute the inlet kinetic energy efficiency and the inlet process 
efficiency (as required under the contract statement of work). Also the flow 
was analytically compressed (isentropically) from the inlet throat conditions 
until the calculated total enthalpy matched the known total enthalpy after heat 
loss. For a started inlet, a side calculation was made by isentropically 
expanding the flow to an area which was arbitrarily set 10 percent larger than 
the throat area (for flow stability). At this point, the flow was passed through 
a normal shock. The limiting subsonic pressure recovery for the inlet and the 
corresponding kinetic energy and process efficiencies were then determined from 
conditions downstream of the normal shock. These inlet performance parameters 
were considered of interest as indicators of the overall inlet performance and 
of flow conditions prior to inlet unstart. 

Two methods were used to calculate conditions at the combustor stations: 

(1) up to the first station where fuel was injected, the mass-momentum-averaged 
static pressure that satisfied the state, continuity, momentum, and energy 
equations was calculated; and (2) at stations downstream of the first fuel 
injector the average of the measured innerbody and outerbody pressures was used, 
and the combustor efficiency was calculated to satisfy the conservation equations. 
For these methods it was assumed that the flow area equals the geometric duct 
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area (no flow separation). The amount of hydrogen required to react in order 
to satisfy the measured static pressure, the duct area, the heat loss, and the 
conservation equations is computed by the program. Of the total hydrogen injected 
or present in the flow at a given station, the amount which reacts has been 
named "real" hydrogen and is used in the equilibrium chemistry process being 
completed. The hydrogen which is not reacting has been named "inert" hydrogen. 

The concept of real and inert hydrogen and the station-wise conversion from 
•*'nert to real is simply a bookkeeping procedure in the program which simulates 
or "models" the mixing process. The inert hydrogen is assumed to have the 
properties of an inert gas, not to react with other species, and not to 
dissociate. 

The combustor throat was defined as the point of minimum-flow area between 
the struts in the subsonic combustion mode and at the strut exit plane in the 
supersonic combustion mode. When the computed one-dimensional Mach number at 
the assumed combustor exit was found to be less than 0.95, the computation was 
considered to improperly represent the subsonic combustor flow situation in 
that the flow must have reached a sonic point further downstream. With the 
area increasing added combustion (heat release) downstream of the assumed com¬ 
bustor exit station is implied. Therefore, a side calculation was made of the 
combustor efficiency required to produce sonic velocity at the assumed combustor 
exit station, as if this added heat release occurred prior to the assumed com¬ 
bustor exit station. For this condition, the performance program printout 
shows results under the heading SONIC THROAT (e.g., reading 94, time 150.342 sec). 

The regeneratively cooled xombustor performance ("COMBUSTOR REGEN" in the 
performance program printout) was simulated by recalculating the total enthalpy 
at the combustor exit as the sum of the free-stream enthalpy of the synthetic 
air, the enthalpy of the hydrogen fuel at 50°R, and the absolute value of the 
heat loss through all the engine surfaces wetted by the internal flow stream. 

Using this total enthalpy, the stream total pressure, and the same combustion 
efficiency, the combustor exit static-state properties were also computed. 

Nozzle performance was obtained by isentropically expanding the flow from 
the actual and regeneratively cooled combustor exits to the nozzle exit area 
and to ambient pressure ("NOZZLE AE" and "NOZZLE PO" in the performance program 
printout). The flow was then isentropically expanded from the actual combustor 
throat to those nozzle stations representing the locations of pressure taps, 
and the local skin-friction coefficients were calculated using the Spalding- 
Chi correlation. The nozzle vacuum stream thrust coefficient was also computed. 
This coefficient is arbitrarily defined in previous HRE documents (e.g., refs. 

3 and 15) as the ratio of the actual nozzle exit total momentum (stream thrust) 
divided by the theoretical nozzle exit total momentum where the flow was 
isentropically expanded from the combustor exit conditions to the nozzle exit 
area (512.389 in^). The actual nozzle exit total momentum was determined by 
taking the combustor exit total momentum and adding (or subtracting) the 
pressure force, the friction force, and one-half of the calculated drag force (one- 
half of strut assumed to be charged to the nozzle component). The hypothetical 
static enthalpy resulting from the computed isentropic expansion from the com¬ 
bustor exit, conditions to the free-stream static pressure was used to calculate 
the nozzle kinetic energy and process efficiencies. 
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Side calculations were made of a fictitious stagnation combustion process 
(constant pressure and zero velocity) with 100 percent combustion efficiency 
and no loss to the walls (denoted in the performance program printout as 
"FICTIVE COMBUSTOR"), followed by an isentropic expansion to ambient pressure 
to obtain the combustor effectiveness. Also to obtain the combustor effective¬ 
ness, the flow at the combustor exit was expanded to free-stream static pressure 
and the total momentum at this pressure was determined. The combustor effec¬ 
tiveness (ref. 15) is then the change in total momentum for the actual combustor 
process from the combustor entrance condition to the expanded (free-stream static 
pressure) condition divided by the change in total momentum for the fictitious 
process mentioned above from the combustor entrance condition to the expanded 
(free-stream static pressure) condition. Side calculations were also made of 
a fictitious nozzle to determine the static and total conditions ("FICTIVE 
NOZZLE" in the performance program printout) required to match the actual 
vacuum specific impulse at the nozzle exit. 

Calculation of cooling load distribution .- For the AIM tests, the heat 
loss distribution was determined from the differences between the skin thermo¬ 
couples inbedded in the engine surfaces and the cooling water temperatures. 
Standard heat-transfer equations were used to obtain local heat losses. These 
.losses were then adjusted linearly with the overall heat loss as measured by 
the overall water temperature rise. The detailed equations and procedures 
used for these computations are presented in reference 9. 

Tare forces .- Purge nitrogen was injected in the AIM cavity between the 
non-metric "windshield" shroud and the metric outerbody to assure that hot 
tunnel gases did not enter into this cavity. This method produced a large tare 
force which was of the same order of magnitude as the engine net thrust. An 
effort was made to reduce and even control the tare force by suitable control 
of the pressures in two parts of the cavity. This tare-force control concept 
was, however, not achieved. Since the thrust is considered the most important 
measurement in evaluating the engine performance, special tare-force calibration 
tests were made and the results carefully correlated in order to determine the 
correction for the measured thrust. The method and procedures are described 
in detail in references 5 and 9. 

External drag .- The external drag was calculated from the summation of 
pressure and friction forces acting on the external metric surfaces of the AIM. 
The method and procedures are described in reference 9. 

Strut force calculation .- The performance program was originally programmed 
to calculate strut force based on a theoretical calculation, assuming uniform 
flow ahead of the strut. This force should be a drag- term since, theoretically, 
pressures downstream of the maximum strut blockage should be lower than upstream. 
However, test data indicate that this is only true with subsonic combustion. 

Upon examination of the test data, it appeared that measured static pressures 
between struts on both the inner and outer walls (there were no measurements 
along the strut surfaces) could be used to represent the forces occurring on 
the strut surface. Thus, a pressure integral was used to determine the strut 
force and a calculation was also made for strut base pressure as discussed in 
reference 9. 



Performance correction for regeneratevely cooled system .- The AIM incor¬ 
porated a water-cooled jacket in which heat was rejected and not recovered. In 
order to compensate for this heat loss, hydrogen fuel was heated up to 1500° R 
to simulate a regeneratively cooled system. The deficiency of energy in the 
system in terms of theoretical energy release was less than 10 percent in all 
cases. 

In order to correct this deficiency, the performance computer program 
(ref. 6) incorporated a side calculation in whi.ch the energy deficiency, 
because of the heat loss through internal surfaces, was added to the stream at 
the combustor exit with no total pressure change. The flow was then expanded 
to the nozzle exit with measured nozzle efficiency. The differences between 
the heat added to fuel and the internal cooling loss are presented for several 
tests in reference 9 as table 6.6-1. 

Performance correction for inlet total temperature .- Because of the 
facility heater deterioration, the true temperature simulation of 3700° R at 
Mach 7 was not achieved (the test Mach number was generally about 7.25 requir¬ 
ing a simulation temperature of about 3960° R). It is known that the effect of 
decreasing total temperature is to increase the engine performance. Therefore, 
it is necessary to correct the measured performance for Mach 7 (ref. 11) to 
properly account for deviations in test conditions. Theoretical calculations 
indicate that,at Mach 7, a decrease of 560° R would increase the thrust coef¬ 
ficient by 5 percent and the specific impulse by 3.5 percent. The accomplish¬ 
ment of this correction in the performance computer program (ref. 6) employed 
the methods discussed in reference 9. 

Determination of tunnel gas composition .- The oxygen-to-mtrogen ratio 
was determined from the flow measurements of oxygen, diluent nitrogen, and 
nitrogen entering the storage heater, and checked by gas samples taken through 
two aspirating thermocouple probes 180° apart in the facility nozzle entrance 
prior to each run. The samples were collected in high-pressure bottles and 
later analyzed on a mass-spectrometer. The measured compositions for each 
run are presented in reference 9 as table 6.8-1. The one-dimensional perfor¬ 
mance computer program (ref. 6) used only the N 2 and O 2 values. 


RESULTS 


Selected points of interest of the HRE/AIM test data have been analyzed 
by use of the one-dimensional performance analysis computer program (ref. 6). 

The amount of material generated requires four volumes. Mach 6 engine perfor¬ 
mance results are presented herein. Mach 6 component integration results, 

Mach 7 component integration and engine performance results, and Mach 5 component 
integration and engine performance results are presented in referenceslO to 12, 
respectively. All of these results were used in references 7 through 9 in the 
discussion of the results of the AIM test program. 
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Selected Test Points for Performance Analysis 


Details of the AIM tests were discussed in reference 5 which included 
a list of all the HRE/AIM tests; this list is contained herein as table 1 
(included in each volume). The individual AIM tests were recorded as consecu¬ 
tive reading numbers that extended through number 97 for a total operation 
time of 112 minutes with 41.5 minutes of combustor operations. About 60 
successful tests are noted in the first column of table 2. 

Reference 5 documented the fuel injection schedules, both planned and 
measured, for the successful tests. The measured fuel injection schedules for 
the successful Mach 6 engine performance tests are contained herein for 
convenience in figure 4. Such plots were reviewed and points (run time) of 
interest were selected for performance analysis. The selected points were 
listed in reference 9 and are included in table 5(a) for the results presented . 
in reference 10, table 5(b) for the results presented herein, and tables 5(c) 
and 5(d) for the results presented in references 11 and 12, respectively, where 
-the times correspond to the abscissa in figure 4. The first column of table 
5 indicates the page number of the initial page of the data for a given test 
point (specific time of a reading number). Table 5 indicates the general test 
conditions and fuel injection equivalence ratios, <j>, for the first-, second-, 
and third stage injectors and the accumulative <})-value. Also, the use of 
ignitors is indicated and the general purpose of the test is noted. 

Vagaries in the test program that should be noted (table 5, last column) 

are: 


(1) Fuel equivalence ratio values, <j>, in table 5 for reading 93 are lower 
than the values indicated by the fuel injection schedule (fig. 4(a) of ref. 12). 
In preparation for the performance analysis, the tunnel measured oxygen content 
was found to be about 34 percent instead of the standard 21 percent; therefore, 
the fuel equivalence ratios were corrected to account for the difference in 

the available oxygen for combustion. 

(2) Time 235 seconds in reading 90 is for an inlet unstart condition. 

With an unstart, the captured mass flow is, of course, greatly decreased, and 
since the fuel flow rate is still high, the ^-value would be high as indicated, 
therefore this time is not very meaningful. 

(3) At Mach 7 the agreement between computed thrust (a function of /pda) 
and measured thrust was not nearly as favorable as experienced for Mach 6. 
Examination of the surface static pressure distributions on the outer combustor 
surface in the vicinity of the pressure rise indicated some pressure instrumen¬ 
tation to be faulty. For reading 89, more reasonable values were substituted 
for the measured pressures and the performance recomputed. The recomputation 
was performed for two different times, 316.47 and 327.27 seconds (see table 
5(c)), and the results indicate a much more favorable agreement between the 
computed and measured thrust. The channel numbers in which new pressure values 
were substituted are noted on the first page of the results for these two times. 
A more detailed discussion of this exercise is contained in reference 9 (section 
7.7.2 Mach 7 Performance). 
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(4) Times 264.04, 274.84, and 275.74 seconds of reading 96 had a fuel 

flow measurement malfunction that indicated no fuel flow from injector IB. Injector 
IB manifold pressure, however, indicated flow to exist at pressure levels about 
equal to planned pressure levels (<f>-values about the same as for injector 1A). 

The performance calculations for these times of reading 96 erroneously used 
only fuel flow from injector 1A. 

(5) At time 313.54 seconds, also of reading 96, the test chamber pressure 
was noted to be high, thus yielding unrealistically high pressures on the AIM 
nozzle shroud and plug that would,of course,contribute erroneously to increased 
engine thrust. 


Description of Performance Computer Results 

The selected points listed in table 5 were analyzed using the performance 
computer program described in reference 6. As noted in the Method of Computa¬ 
tion section, the AIM test data were reduced to engineering units and reviewed 
for erroneous data. Such data were "coded out" in the performance computer 
program. Table 6 indicates the channels that were coded out. The COXX indi¬ 
cates the code outs for a reading number, e.g., for reading 33, C033 is 
indicated. Channels that are coded out are listed adjacent to the notation 
KODSEL, e.g., for reading 33 the first and last of 85 coded out channels are 
60 and 399, respectively. The locations and type of measurement for the listed 
channels may be determined by referring to table 4. 

Several points (run time) of interest were selected for each run as indi¬ 
cated in table 5. The page numbers indicated in the first column of table 5 
are output listings of the performance computer program (ref. 6). For each 
time of interest there are seven or eight pages of computer output_1istings. 

On each of these pages a standard heading exists: READING number (test number); 
BLOCK number (numbered sequentially and corresponding to recording times of test 
data); TIME (of data recording, seconds); MACH number (in wind tunnel); PT (total 
pressure in wind tunnel, psia); TT (total temperature in wind tunnel, °R); and 
PAGE number. 

Station flow parameters .- A summary of flow parameters at each calculation 
station in the AIM is contained on pages 1, 2, and 3. Each station is headed by 
a station designator (i.e., WIND TUNNEL, INLET THROAT, COMBUSTOR, etc.), followed 
by three integers (the zero following the combustor designator is meaningless). 
The first integer denotes the station number, the second denotes the combustor 
station, and the third denotes the number of interations required to converge on 
a solution. The third integer may assume values between 0-21, 100-121, and 
200-221. A value of the third integer equal to 21 denotes that the mass flow 
was too great or the flow area too small to obtain a solution, 121 denotes that 
the solution for total conditions did not converge in 21 interations and 200-221 
denotes that the mass flow was too small or the flow area too large to obtain a 
solution. When both solutions for static and total conditions have converged, 
the third integer may assume the values 1-20 or 101-120 depending upon which 
solution (static or total) required the larger number of interations. Columns 
2-8 have two rows of values for each station; total and static conditions in 
first and second rows, respectively. 
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Most of the station designators are self-explanatory. The first appearance 
of the designators WIND RUNNEL and SPIKE TIP NS (NS = NORMAL SHOCK) reports 
conditions in wind tunnel and upstream of the spike tip based on a wind tunnel 
Mach number determined from calibration runs. The second appearance of these 
designators reports these conditions based on a wind-tunnel-Mach number calcula¬ 
ted from the total and pitot pressures and the total temperature of the synthetic 
air applied to the normal shock equations. The designators INLET UPNRSK and 
INLET DNNRSK denote conditions upstream and downstream of a normal shock positioned 
at a fictitious flow area 1.10 times the flow area at the inlet throat. The 
designator COMBUSTOR RE6EN denotes, for cases with fuel flow, conditions at the 
combustor throat simulating a regeneratively cooled ramjet. In some cases (e.g., 
reading 94 time 150.342 sec) the designator SONIC THROAT appears ahead of the 
COMBUSTOR REGEN. This denotes the results discussed in section entitled "Descrip¬ 
tion of Performance Program Methods." NOZZLE AE and NOZZLE PO report conditions 
when the flow is expanded isentropically to the nozzle exit area and to the wind- 
tunnel static pressure, respectively. NOZZLE AE REGEN and NOZZLE PO REGEN denote, 
for cases with fuel flow, conditions at the nozzle exit simulating a regeneratively 
cooled ramjet. FICTIVE COMBUSTOR denotes stagnation combustion conditions (zero 
velocity and constant pressure) with combustor efficiency equal to unity. FICTIVE 
NOZZLE reports conditions required to match the actual momentum and nozzle exit 
area. 


Definition and units of parameters in the SUMMARY REPORT, pages 1-3 in 
the computer listings, are listed below: 


P - pressure, psia 
T - temperature, °R 
H - enthalpy*, Btu/lb 
GAMMA - specific heat ratio 
MOLWT - molecular weight 
SONV - conic velocity, ft/sec 
MACH - Mach number 
VEL - flow velocity, ft/sec 
S - entropy, Btu/lb m -OR 


W/A - flow rate per unit area, lb m /sq in 
W - flow rate, lb m /sec 
A/AC - mass flow ratio 
M0MTM - flow momentum, Ibf 
Q - dynamic pressure, lb f /sq in 
IVAC - va.cuum specific'impulse, lbf-sec/lb m 
PHI - equivalence ratio (see discussion in 
Ramjet Performance section) 

ETAC - combustor efficiency 


*Two values were reported. The first value (column 4) was the JANNAF-based 
enthalpy. The value in parentheses (column 5) was the enthalpy potential 
or the sensible enthalpy based on the equation 

T T 

? f C p.i dT °i< T > * ? + J C pij dT Oi(T) 

1 1 ono 


300 300 

-? H f?i + . I c p.i dT °i (T) + ? [ c pi dT a i (T > 

1 298 1 J 0 

where: C Pji is specific heat at constant pressure, Btu/lb m - or, and <jj(T) is 
the mass fraction of the specie i as a function of temperature and Hf is fuel enthalpy. 
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Cooling and surface-pressure parameters .- Surface pressures, cumulative 
surface-pressure integrals, cumulative cooling losses, cumulative surface area, 
and pressure ratios for axial distances from the AIM virtual spike tip are 
listed on pages 4 and 5. 

Definitions and units of the parameters are as follows: 

XABS - axial distance from virtual spike tip, in 

P-IB - surface pressure on innerbody, psia 

P-0B - pressure on cowl inner surface, psia - x 

PDA - cumulative surface-pressure integral, / ^^pdA, 15 ^ 

-'0 

Q0X - cumulative total cooling loss, Btu/sec 
Q-IB - cumulative cooling loss from innerbody, Btu/sec 
Q-0B - cumulative cooling loss from outerbody, Btu/sec 
CAWALL - cumulative surface area, sq in 

P-IB/PS0 - innerbody static to wind-tunnel static-pressure ratio 
P-IB/PT0 - innerbody static to wind-tunnel total-pressure ratio 
P0B/PS0 - outerbody surface static to wind-tunnel static-pressure ratio 
P0B/PT0 - outerbody surface static to wind-tunnel total-pressure ratio 

Drag and heat-transfer coefficients .- Longitudinal values of drag force 
and drag and heat-transfer coefficients are listed on page 6 (for some cases 
on page 6 and 7). Definition and units of the parameters are as follows: 

X - axial distance from spike virtual tip, in 
DDRAG - incremental frictional drag force. Iff 
CDRAG - cumulative frictional drag force, lb f 
C F - friction-drag coefficient 
HC - heat-transfer coefficient, Btu/(sec-sq ft-°R ) 

Ramjet performance .- AIM performance parameters" and pertinent information 
are contained on page 7 (page 8 for some cases). The performance parameters 
are generally self-explanatory; detailed discussion about the methods of com¬ 
putation are presented in references 6 and 9. Parameters listed below STATIONS 
are presented since they are related (except for the inlet throat) to the cowl 
leading-edge station. The NOMINAL COWL LEADING EDGE refers to the Xri (table 3) 
value for the Mach 6 design operating position. SPIKE TRANSLATION isThe 
recorded distance between the nominal and the actual xn value (this distance 
is designated as AAx in symbols and used in figure 3(a)T; all dimensions other 
than those for the inlet spike are corrected by this amount. 

The fuel injectors and their corrected stations in inches are shown. A 
letter in the VALVE column indicates the injectors that were in use during the 
respective time. Table 5 indicates the general fuel equivalence ratio values 
for the various injector stages. The actual fuel equivalence ratio, however, 
for each injector can be determined by noting the step increases in the PHI 
column on the output, pages 1-3, for the respective time (ignore 0.01 or0.02 
changes); the step difference at the combustor station corresponding to the 
indicated injector station is the <}>-value for the respective injector. 
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SUMMARY OF TESTS 


The Hypersonic Research Engine/Aerothermodynamic Integration Model was 
tested in the NASA Hypersonic Tunnel- Facility at the Plum Brook Station of the NASA 
Lewis Research Center. Synthetic air (heated nitrogen with proper amount of 
oxygen added) was delivered by the facility at nominal Mach numbers of 5, 6, 
and 7. The Mach 5 and 6 tests were conducted at true air temperature while 
Mach 7 tests were conducted at Mach 6 temperature (3000° R) because of heater 
deficiency. Changes in total temperature and i'nstream oxygen content at 
Mach 5 and 7 were also explored. The hydrogen fuel was heated up to 1500° R 
prior to injection to simulate a regeneratively cooled system. 

The engine testing was completed with an accumulated actual running 
time of about 112 minutes with 41.5 minutes of combustor operation. The 
important achievements realized from this test program which advanced the 
state-of-the-art in hypersonic propulsion were discussed in detail in reference 
9 and are: 


1. Realistic engine performance levels for hypersonic flight were 
obtained from Mach 5 to 7. 


Test 

Mach 

No. 

Equivalence 

Ratio 

Internal 

Thrust 

Coefficient 

Internal 

Specific 

Impulse 

5.1 

1.0 

0.910 

2740 

6.0 

1.0 

0.735 

2360 

7.25 

1.0 

0.570 

2170 


2. Engine inlet performance agreed well with theoretical prediction. 
Combustor efficiency of 95 percent was achieved. Nozzle vacuum thrust 
coefficient was lower than predicted. 

3. ‘ The interaction effects in staged fuel injection were very important 

in achieving auto-ignition, high combustor efficiency, and overall 
performance. High supersonic combustor efficiency in a diverging duct 
was difficult to achieve. The strong stage interaction effects 
discovered during these tests may be used to great advantage in 
future designs. 

4. The "transonic combustion" or "mixed combustion mode" was the most 
efficient heat addition process in the range of Mach numbers and 
temperatures tested in this program. 

5. The effects of ignitors, altitudes, spike translation, fuel schedules, 
angle of attack, step and struts, inlet gas composition, inlet total 
temperature, and component interactions were investigated and correlated. 
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6 . Stable subsonic and supersonic combustion and convertibility over a 
range of fuel equivalence ratios at Mach 5 and 6 was demonstrated. 

7. The overall cooling load and its distribution as compared with 
theoretical prediction was determined. 

8 . Experience was acquired in free jet testing in a ground test 
facility with large model blockage and combustion. 
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Table 1. - Summary of planned NRE/AIM wind tunnel tests 


(obtained from ref. 9 and 15) 
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Table 4, - HRE/AIM Instrumentation 
(obtained from ref. 5). 

(a) Coding for instrumentation list. 

The code for the instrumentation listed in the "Identification" column 
as follows. Sample, S-P-14.492-0°Il'-90-3 (A-B-C-D-E-F). 

"A" designates the component on which the instrumentation is located 
S = inlet spike assembly 
I = innerbody assembly 
NP = nozzle plug assembly 
CO = cowl leading edge assembly (outside) 

C = cowl leading edge assembly (combustor side) 

0 = outerbody 

N = nozzle shroud (combustor side) 

NO = nozzle shroud (outside) 

CE = combustor exit 
EF = engine airflow-metering duct 
F = fluids 

"B" designates type of instrumentation 
P = pressure 
T = temperature 

"C" designates the location of the Instrumentation in terms of station, 
with the Inlet spike assembly positioned for testing at Mach 6 condition. 

"D" designates the angular location In degrees and minutes. 

"E" designates position of the pressure pickup with respect to airflow 
in degrees, or. If the Instrument is a temperature sensor, 11 designates 
the thermocouple: 

CA = chrome 1 alumel 

CuC = copper constantan 

P/rh = platinum-platinum/rhodium 

"F" designates the ieg through which the leads are brought out. 

An "X" anywhere in the Identification Code indicates that the parameter 
was not applicable. 

xxx/yy In the "Reading No." column indicates the Channel No. (xxx) on 
which the parameter was recorded,and the rated capacity (yy) of the 
transducer used. 

The "N/U" Code In the "Reading No.” Column Indicates channels that were 
not used. 

"LeRC Sys" - recorded on separate system, therefore no channel number. 
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Table 4, - Concluded, 
(b) Concluded 












Table 5. - Summary of HRE/AIM test points used for analyses, 
(a) Mach 6 component integration results; 



^Reference 10 

** Because of insufficient valid engine surface pressure 
measurements, performance results were not obtained, 
a Listings not available. 
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Table 5. - Continued. 


(b) Mach 6 engine performance results. 



°R° fnl" L U ,/0 l !nJ.2/0 2 1 lnj.3/fl>j 


A,1B/.I3 2A.2C/.36 
A.1B/.15 2A.2C/.49 
A.IB/ 15 2A.2C/.61 


! Purpose & Remarks 


„1B/.3Q _o_ 

L.1B/.30 2A.2C/ 47 
L.IB/.29 2A.2C/.65 
1,18/ 27 2A.2C/ 96 ' 


24 2A.2C/.59 0 
24 2A.21/-80 0 
27 2A.2C/ 76 0 


i,1 B/ 23 2A.2C/.48 0 
l.IB/,23 2A.2C/.59 0 
,,IB/.22 2A.2C/ 69 0 
..1B/.23 2A.2C/.79 0 


High test cell and 
AIM nozz. pressures 


*Herein 








Table 5. - Continued, 


(c) Mach 7 component integration and engine performance results. 


Rage* 

No. 

Reading 

Time 

H q 

v 

psla 

v 

°R 

X CL’ 

in. 


lnJ.1/0, 

lnJ.2/0 2 

lnj.3/«S 3 


— 

!gnltors 
1, 2, 3 

Purpose & Remarks 

54 

88 

236.40 

7.25 

1000 

3150 

36.6 

0° 

0 

0 

0 

0 

2 

Exploratory run 

bZ 

_| 


245.40 





3170 




1A.1B/.30 

0 

0 

0.30 





70 



261.60 





3250 




1A.1B/.42 

0 

0 

0,42 





78 



269.70 





3280 




1A.1B/.55 

0 

0 

0.55 





88 



270.60 





3270 




1 A,IB/. 57 

0 

0 

0.57 





n 



271.50 





3270 




IA.IB/.58 

0 

0 

0.58 





wnm 



278.70 





3270 




1A.4/.16 

2A.2C/.70 

0 

0.86 





i Him 



285.90 





3250 




1A.4/.31 

2A.2C/.60 

0 

0.91 





J20 



294.00 





3200 




1A.47.28 

2A.2C/ 57 

0 

0 85 





I2B 



299.40 





3150 




1A.4/.45 

2A.2C/.46 

0 

0.91 





/ 38 

_ 

_ 

305.70 


r 


L_ 

3090 

3 

L 

- 

1 A.4/,49 

2A.2C/.41 

0 

0.90 





1+7 

89 

250 77 

7.4 


1790" 

77 

"jr 

0 

0 

0 

0 

No 

Effect of low T 

15-5- 



272.37 

7-25 



3180 




1A.1B/.32 

2A.2C/.47 

0 

0 79 

2 



164 



283.17 





3270 




1A.1B7.34 

2A.2C/ 55 

0 

0 89 





173 



290.37 





3270 




0 

2A.2C/.75 

0 

0.75 





iai 



294.87 





3310 




0 

2A.2C/.92 

0 

s 92 





189 



304-77 





3290 




0 

2A.2C/.59 

0 

0.59 





197 



310.17 





3060 




1A.1B/.32 

2A.2C/.57 

0 

0.89 





206,231 



316.47 

7-30 



2720 




1 A, IB/.29 

2A.2C/.54 

0 

0.83 








327-27 

7-34 



2410 




1A.1B7.28 

2A.2C/.54 

0 

0.82 





ZZ4 



352.47 

ill 



3300 




1A.1B/.36 

2A.2C/ 57 

0 

0 93 





249 

90 

197.22 

TTIi" 

1000 

3000 

36.6 

"5°" 

0 

0 

0 

0 

No 

Optimization 1 

Z57 



206.22 










1A.1B/.48 

0 

0 

0.48 

2 



wn a 



212.52 



r 







1 A. IB/.49 

4/. 05 

0 

0.54 





273 



217.02 










1 A. IB/.48 

1C,4/.34 

0 

0.82 





EH 



230.52 










1 A,IB/.26 

1C,4/. 51 

0 

0.77 





WriZR 



235.02 










1 A,IB/.79 

1C,4/1.19 

0 

1.98 



Inlet unstarted 1 




246.72 




1- 


L 




1A/.51 

0 

0 

0.51 






_ 

_ 

247.62 

I! 

- 



__ 


_ 

L_| 


1A/.S5 

0 

0 

0 55 





313 

_ 9' 

175.65 

71? 

1000 

3100 

36 6 

T r 

1A.1B/.39 

0 

0 

0.39 

2 

Angle of attack 

321 



180.15 










1A.1B/.47 

0 

0 

0.47 

2 



329 



186.45 










0 

0 

0 

0 

No 



337 



190.05 










1 A,18/.51 

4/. 13 

0 

0.64 

2 



3+5- 



203.55 










1A.1B/.52 

0 

0 

0.52 





m&m 



216.15 









q 

1B/.27 

4.2C/.34' 

0 

0 61 





361 



224.25 










1B/.28 

4,2C/ 50 

0* 

0 78 





363 



226 95 










IB/ 28 

4.2C/.45 

0 

0.73 





WTJ1 



229-65 










H3/.33 

4.2C/.39 

0 

0.72 






_ 

_ 




_ 



L 

_ 

L 

q 

-LBA29_ 

2C/.41 

0 

0.70 

_: 

_ 



■S3 

92 

186.87" 

7.38 

1000 

2050 

36.6 

zj 

o 

0 

0 

0 

No 

Supersonic combustion 




205.77 

7-29 



2850 




1 A,IB/.48 

4.2C/.34 

0 

0.72 

2 

with instrumentation rig. 
gas sampling and 0, 

fJZHB 



227.37 

r 



it 



~ 

1A.1B/.50 

4.2C7.43 

0 

0.93 



content effect 

ESI 



248.07 







q 

1B/.33 

4,2c/.58 

0 

0.91 








290.37 

7.25 



3000 



□ 

1A.I4/.47 

4,2c/.55 

0 

1.12 





433 



312.87 

7-25 



3000 




IA.1B/.36 

4.2C/.49 

0 

0.85 


_ 




*Reference 11 

** Recomputations were made with surface pressure substitutions 


nfS^.? A <5BI5 










Table 5. - Continued. 

(d) Mach 5 component integration and engine performance results:- 










Table 6, - Instrumentation code-outs for HRE/AIM performance computations. 


C033 
C033 
CO 33 
C033 
C033 
C033 
C033 
CO 33 
CO 33 
C033 
C033 
CO 33 
C036 


COE* 

C066 

C065 

C06S 

COBS 

C06S 

C065 

C069 


0000100 

0000200 

0000300 

0000600 

oooosoo 

0000600 

0000700 

OOOOSOO 

0000900 

0001000 

0001100 


C036 

C036 

COSk 

C036 


3!E 

C036 

C03S 

C03S 

C03E 

C03S 

C038 

cost 

C038 

C038 

C038 


C056 
CO 5 k 
C057 
C0S7 


C057 
C057 
COS 7 
CO60 
CO60 


CO60 

C060 

CO60 

C061 

C061 

GOBI 

C061 


C063 
COE 3 
COE3 


COSk 

COSk 

C06k 


0000300 

OOOOkOO 

0000500 

0000600 

0000700 

0000800 

0000900 

0000000 

ooooioo 

0000200 

0000300 

OOOOkOO 

0030500 

0000600 

coccooo 

OCOOIOC 

C030200 

CCC0300 

CCOOkCO 

0C3C5O9 

C000690 

0000700 

CCC080C 

OOCOOG3 

C000100 

0000200 

OOOOkOO 

0000500 

OOOCOOO 

C000100 

CC0020S 

ooookoo 

OCOOSOC 

0000009 

OOOOIOO 

CQGQ200 

0000300 

OOOOkOO 

0000500 


OOOOkOO 

0000500 

0000600 

0000000 

OOOOIOO 

0000200 

0000300 

OOOOkOO 


OOOOIOO 

0000200 

0000300 

OOOOkOO 


0000200 

0000300 

OOOOkOO 


OOOOIOO 

0000200 

OOOOkOO 

0000500 

0000000 

OOOOIOO 

0000200 

mnn 


PROCDEF CO33 

KDOSEL 60/ 65/ 67/ >3/ (k, 85, 86/ <7, 88, 91, 92,123,12k,IkS,15k,156,158,160,162,16k 

KOOSEL 165,166,168,171,172,17k,175,176,180,181,182,163,186,191,206 

KDOSEL 208,212,226,228,230,231,236,239,260,261,266,268,269,290,292 

KDOSEL 305,305,307,308,309,310,311,312,313,316,315,316,317,318,319 

KOOSEL 320,321,322,323,326,325,326,327,328,329,330,331,332,333,33k 

KOOSEL 335,336,337,338 

KOOSEL 399 

QUALIFY AIHLETT 

AT 5(2);SET VAU11, INITRO)-.73668,VAL( 11, IOXY1-.26552jDISPLAY VAU11, INITRO), VALUl, IOXY) 
QUALIFY STAPRS 

AT 320(2>;DISPLAY 'INPUT PSIU.l), THEN TYPE GO' 

PROCDEF CO 3k 

KDOSEL 60, 65, 67, 8fc, 85, 86, 87, 18, 92,123,126,168,156,156,158,160,162,166 

KDOSEL 166,168,171,172,176,176,180,181,182,183,186,191,195,199,201 

KDOSEL 206,208,212,226,228,230,231,236.260,261,266,268,269,252,290,292 

KDOSEL 305,306,307,308.309,310,311,312,313,316,315,316,317,318,319 

KDOSEL 320,321,322. 323,326,325,326,327,328,329.330,331,332,336,335 

KDOSEL 336,337,331 

KDOSEL 399 

QUALIFY AIHLETT 

AT 3(2);S£T VALCI1, INITRO)-.73668,VALUl. I0XY)-.265S2»DISPLAY VALUl, INITRO).VALUl, tOXY) 
PROCDEF CO 36 

KDOSEL 60, 65, 66, 67,123,126,166.156,156,158,160,162,166,166,16 8,171,172,176,181 

KDOSEL 162,186,191,195,199,206,208,218,228,230,231,236,260,261,266 

KOOSEL 268,269,252,219.290,292.296,305.310,312,313,316,315,320 

KOOSEL 399 

QUALIFY AINLETT 

AT 3(2),SET VALUl, INITRO)-.75668, VALUl, IOKY)-.26S52jOISPLAY VALUl. INITRO),VALUl. IOXY) 
PROCDEF C038 

KDOSEL 60. 65, 66, 67,123,126,266,156,168,176,161,182,186,191,195,199,201,206,228 

KOOSEL 230,231. 236,260,261, 26k,2k6,269,252,290,292, 296, 305,513,512,313 

KDOSEL 316,315,319,320 

KDOSEL 399 

QUALIFY AINLETT 

AT 3(2),SET VALUl, INITRO)-.73668, VALUl, IOXY)-.26SS2;OISPLAY VALUl, IN ITRO), VALUl, IOXY) 
QUALIFY STAPRS 

AT 320(2),DISPLAY 'INPUT PS I(1,1), THEN TYPE GO' 

PROCDEF C052 

KOOSEL 65, 66, 67,126,137,139,161, 158,165,168,178,181,182,195, 1°9,20C,201,206,208 
KDOSEL 22 6.230,269,232,289,290,292,296,305,313,316,315, 32C, 329,399 
QUALIFY AINLETT 

AT 3(2).SET VALUl, INITRO)*.73668,VALUl, IOXY)-.26552;DISPIAY VALUl, INITRO),VAI (11, IOXY) 
PROCDEF COSk 

KDOSEL 65, 66, 67,126,137,139,161,158,165,168,178,181,182,195,199,200, 201,206,226,230 
KDOSEL 269,252,268,289,290,292,296,30S.313,316,315,319,320,329,399 
QUALIFY AINLETT 

AT 3(2);S£T VALUl, INITRO)*. 73668, VALUl, IOXY)-. 26552,-OISPLAY VAL( 11, IN ITRO), VALUl, IOXY) 
PROCDEF C057 

KOOSEL 62, 65, 66, 76,126,137,139,158,16C,168,172,179,181,182,183,187,190,195,199 
KDOSEL 201,206,226,230,268,269,252,289,290,292,29k,305,313,316,315,32G,321 
KDOSEL 329 
KDOSEL 399 
QUALIFY AINLETT 

AT 3(2),SET VALUl, INITRO)-.73613,VALUl, IOXY)-.26387,DISPLAY VALUl, INITRO).VALUl, IOXY) 
PROCDEF C060 

KDOSEL 62, 65, 66, 76,126,137,139, 158,160,168.172,179,181,182,183,187,190,195,199 
KDOSEL 201,206,226,230,268,269,252,289,290,292,296,305,313,316,315,319,32 0 
KDOSEL 321,329 
KDOSEL 399 
QUALIFY AINLETT 

AT 3(2);SET VALUl, INITRO)-.73613, VALUl, IOXY)-.263S7;0ISPLAY VALUl, INITRO),VALUl, IOXY) 
PROCDEF C061 

KDOSEL 62, 65, 66, 76,126,137,139,158,160,168,172,179,181,182,183,187,190,195,199 
KDOSEL 201,206,226,230,268,269.2S2,289,290,292,29k,305,313,316,315.319.320 
KDOSEL 321,329 
KDOSEL 399 
QUALIFY AINLETT 

AT 3(2), SET VALUl, INITRO)-.73928, VALUl, IOXY)-.26072,DISPLAY VALUl, IN ITRO), VALUl, IOXY) 
PROCDEF C063 

KOOSEL 62, 65, 66, 76,126,137,139,158,160,168,172,179,181,182,183,187,190,195,197 
KOOSEL 199,201,206,226,230,268,269,252,289,290,292,296,305,313,316,315,319 
KDOSEL 320,321.329 
KOOSEL 399 
QUALIFY AINLETT 

AT 3(2);SET VALUl, INITRO)-.7726,VALUl, IOXY)-.2276;DISPLAY VALUl, IHITRO),VALUl, IOXY) 

PROCDEF C066 

KDOSEL 62, 65, 66, 76 

KDOSEL 126,137,139,168,158.160.168,172,179,181,182,183,187,190,195 
KDOSEL 197,199,201,206,226,250,268,269,252,289,290,292.296,305,313,316,315 
KDOSEL 319,320,321.329,399 
QUALIFY AINLETT 

AT 3(2>;SET VALUl. INITR0)*.76751,VALU1, 10XY>-.23269.DISPLAY VALUl, INITRO),VALUl, IOXY) 
PROCDEF C065 

KDOSEL 62, 65, 66, 76,137,139,181,182,183,187,188,190,193,197,199,202,206,226,230 
KDOSEL 268,252.289,290,292,296,305,313,31k,315,320,321,329,399 
QUALIFY AINLETT 

AT 3(2);SET VAL( 11, INITRO}-.76751,VALUl, IOXY)-.23269;DISPLAY VALUl, INITRO),VALUl, IOXY) 
PROCDEF C069 

KDOSEL 62, 65, 66, 76,157,139,181,182,183,187,190,193,197,199,201,206,225,230,268,252 
KOOSEL 289,290,292,296,305,313,316,315,320,321,322,329,399 

8¥ A Wn,SE$ l Wl(ll, INITRO)-,7£679,VAL( 11, IOXY)*,23521;DISPLAY VALUl, INITRO),VALUl, IOXY) 


**x*t££** 






















































Table 6. - Concluded, 


C071 

COM 

con 


con 
cot i 
COM 
COM 


COM 

COM 

COM 


COM 

C089 

COM 

C0I9 

C 0 I 9 


COM 

C069 

C 0 S 9 


C 09 C 
C 090 
C 091 
C 091 
CO 91 
C 091 
C 091 


C 091 

C091 

C 091 

C 091 


C 092 

C 092 

C 092 

C 092 


C 09 ) 
C 093 
COBS 
C 093 
CO 9 5 


C 094 
CO 9 5 
C 095 


14,315.320,321,322,3 


....6, 79.129, 132, 139,151, 

0000200 KOOSEL 201, 206, 221,230,290, 2*9,252,219,290, 

0000600 *T*3(2);sIt*’v*L( 11, INITRO)-.7S4S2.VAIC 11. IOXY)-.2*544,DISPLAY VALdl, INITRO), 
??????? ?!???" «**.. .. .. .« 47, 74,^95,229,137,139,137,150.160 


L( 11 ,IOXY) 


COO 6 
C 096 
C 096 
COO 6 
CO 9 6 
C 097 
C 097 
C 097 
C 09 7 
COO 7 
C 097 
C 097 
COO 7 
COO 7 
C 09 7 


0000200 KOOSEL Id! 165,'166d69'.17o! 17l| 172,'Id! 174d7S. 176.177.171. 179, 1 

SSSSJSS IS UJ:ni:"!:i«:MJ:in:M::!«:U5:iu:3is:3M:3n:«S:!M 

0000500 KOOSEL 553,366,367,36I,369,370,576,375,J7I,379,312,3*1,39%,395,391 

0000900 AT*,!, ),SET**VAl( 11, IN I TOO)■•75321, VAM 11. IOXY)-.2*672,01 SPLAY VAldl. INITRO). VAldl. .OXY) 
0001100 AT*360(3)MET DRACEX—O.S-QOAC,DISPLAY DRAGEX.ORASEX-PSIATM, -ORAGEX • -O.S-QO-AC* 

0001300 AT*0;SET^MV(45)-MV( S3>,NV(64>-NV(53),DISPLAY KV(S3>,NV(4S).NV(M> 


0001200 QUALIFY CONVTA 
0001300 AT 0;SET MV(65>-- 
0001 hCO S(TPS 123,0.990 
ooooooo PROCOEF coto 
0000100 KUOSEl 39. S3. 


J 02, *9. 07. 79. 93.129,137,139.157,131.160.103,194,199 
0000200 KOOSEL 172d75d74,179,111. 112,115,147,190, 143,197, 194 
0000300 KOOSEL 210, 22 3.22 4. 229,227, 230. 233, 241,249,250. 232.219,29C. 292.294 
0000400 KOOSEL 103,313.320,321,321.394 

0000900 QUALIFY AINLETT . 

0000700 AT 3(2);SET VAL( 11. INITRO)-.73149.VAldl. IOXY)-.24432,DISPIAY VAldl. IRITROl.V 

MMmS M A o!sIt C 2C(M).MY(S3),HV(49).HV(33),OI3PUY MV( 33>.MV<SS>.MV(46 J 

0001000 SETPS 123,0.990 

0000000 PROCOEF CO90 . ... ... , 

C00C100 KOOSEL 54. 55. 60, 92, 94, 67, 74,124,137,1 
0000200 KDOSEl 179,111, 192.193, 117, 190, 195, 197,199,20 
0000300 KOOSEL 201.210.215.224.224.227,1)0.235.2*4.24 
C000400 KDOSEL 292,294,305,313, 114. 315,320, 321, 124 
0000500 KDOSEL 399 

0000900 QUALIF- 

0000700 AT 3(2- 

00009 00 AT*0;SEt'mvMSI-MVI S3>,MV(M)-MV( S3),DISPLAY MV(S3).MY<4S).MV(66> 

OOOBIOO KOOSEL F 54 S1 55 90. 62, 64. 67. 74. 44,124,137.114,141,137.151.140.163.172 

0000400 KOOSEL 314.315. 120,321. 324.349 
0000700 AT A 3(2>>SET L VAL(11. INITRO)-.7304,VAldl. I 
lllXll SSWaaSoimAY ALPHA 
SSSuS? 5T A c!sd C SwM).HV(61).HV(6*3^V(41),DISPLAY MVC51),MV(4S),NVCS6> 

000120C SETPS 123,0.690 

•4SJSS 2SSK" sE’sS. 40. 92. 64. 47. 74.137.134.146.173.176.111.162.163.1.7.140,143 

QCC02C0 KOOSEL 191! 199*. 206.201. 226.22 7,230,232.246.232. 245. 299 
CC0030C KOOSEL 267, 261, 270, 2 71, 272.219,210. 242, 244, 1C! 

0000400 KOOSEL 313,314,315,320,321,124,344 

0CO9600 at* 360( S^fsET 0RAGEX--0.S-QOAC,DISPLAY 0AAGEX.0RA8IX-PS IATH, 'DRAQEX - -O.S-QO-AC- 
SoSSmC M A i!nT“!u5>-tV(53».«VC46>HIV(33>»0l*PlAY MV<SS).MV(SS>,MV(44> 

OOOOOOO PROCOEF C093 
0000100 COMACH5 
0000200 KOOSEL 96 

0000600 AT*3(2|;|r L VAL(ll. IHITRO)-.433704,VALC11, 

OOOOOOO PROCOEF C094 
0000100 COMACH5 
0000600 QUALIFY AINLETT 
0000700 AT 3(2),SET VAldl. INITRO)-. 

0000900 TUKNOPT 3 
OOOOOOO PROCOEF COM 
0000100 COMACHS 


49.250.252.273.1I4.190 


)-.2611,DISPLAY VAldl. INITRO),V 


14,VAldl, I 


.344244,DISPLAY VAldl. INITRM.VAldl. 10 


-. 23716 ,DISPLAY VAldl.INITRO),VAL(ll. IOXY) 


0000700 A 
0000800 TUNNOPT 3 
OOOOOOO PROCOEF COM 
0000100 COMACH5 

6000700 AT*S(n;SET^VAl(ll, INITRO)-.76416,VAL( 11, IOXY)-.23512,OISPLAY VALI11, INITRO),VAldl, IOXY) 
0000100 TUNNOPT 3 

OOOOOOO PROCOEF C097 ... 113,167,140,195,197 

as lit in;2!J:2!S:2S5:2SS:2:5:.«:2SJ:2J5:l?::UJ:”5:l5i:i?S:Sa5:>»:».^« 

0000600 2t*3(2),SIT^VAI( 11. IN I TRO)». 77066, VAldl. IOXY)-. 21414,DISPIAY VAldl, INITRO). VAldl, IORY) 
SSSSsSS AT*36oI 3*,SET DRAGEX-0.5-0.AC,DISPLAY DRAGEX.ORAGEX-PSIATM.-DRAOEX - -..S-OO-AC* 

0000900 TUNNOPT 3 

_ SSonoS STsiodnSSwCTP-XCT,DISPLAY XSIE.XCT.XCTP.XSTE. •SU.SONIC COMBUSTION- 
COMACH5 OOOOOOO PROCOEF COMACHS .160,162.163.172,176,174 

3S5S 88»:s3tt 

COMACK5 0000300 KDOSEL 313, 314,315,320.321,329.399 









(a) Hypersonic Tunnel Facility (RTF). 


Water tanks 

C=1 
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Mixer 

m 
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Steam supply 

t22j 

rrr-jL 

Stear ejector 


Nitrogen storage 

(?■). Schematic layout of the NASA - Lewis - Flum Brook Hypersonic Tunnel Facility(HTF). 


Figure l. - NASA - Lewis Research Center’s Pluas Brook Station Hypersonic 
Tunnel Facility (HTF) and the Hypersonic Research Fngine/ 
Aerothermodynaoic Integration Model (HRF/AIM) installation. 
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(c) HRE/AIM partically installed; pretest. 
Figure 1. - Continued. 





(d) HRE/AIM partically installed; Mach 5, 6, and 7 post test. 











(e) Schematic of HRE/AXM test section located in the free-jet test chamber of the HTF. 


Figure 1. - Concluded. 



CIRCUMFERENTIAL LOCATIONS 
(Looking Downstream) 


270° 



Figure 2. - General Configuration of the AIM 

















(a) Combustor area ratio distributions 


Figure 3. - HRE/AIM combustor information. 








COMBUSTOR CONFIGURATION 




INJECTOR PARAMETERS 
(Mach 6 position, xq. = 34.884 

in.) 



Injector 

Number of 
Injectors 

Diameter, in 

Injection 
. Angle 9 , deg 

k S/d 

x, in. 

Location 

1A 

37 


0.119 

90 

13.1 

40.5 

I.B. 

IB 

37 


0.119 

90 

13.9 

41.25 

O.B. 

1C 

37 


0.119 

106 

13.5 

44.5 

I.B. 

4 

37 


0.119 

90 

14.2 

44.5 

O.B. 

2A 

60 


0.095 

67 

11.4 

48.5 

O.B. 

2C 

60 


0.095 

119 

10.6 

46.5 

I.B. 

3A 

114 


0.090 

65 

7.0 

53.75 

O.B. 

3B 

102 


0.095 

90 

6.3 

55.9 

I.B. 

Ignitor 

x, in. 


IGNITOR PARAMETERS 

Circumferential 1ocations 

Injection 
Angle 3 , deg 

. Location 

1 C 

42.00 

55 

110 165 

230 290 

350 

94.5 

I.B. 

2 

50.98 

40 

100 

220 240 

280 

60.0 b 

O.B. 


a. With respect to AIM centerline. 

b. Also looking upstream, ignitors #2 are inclined 30° clockwise. 

c. Plug welded prior to reading 57. 

(b) Combustor configuration and parameters. 

Figure 3. - Concluded. 
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(a) Reading 61 - Measured Equivalence Ratio, 0 


Figure 4. - HRE/AIM fuel equivalence ratio; 

Mach 6 engine performance results. 






































































Figure 4. - Continued 












































Reading 61 


t = 178.86 sec. 


55 



3 / 04 /-?£■ 


PACE 


«|£AOlNG * 0061 8(,0CK ■*. 66 TIvf » 178,862 MACK 6.0 P7 = /4S.249 TT * 2997,6 

. RAMJET PERFORMANCE 

SUmhAPY REPORT 

U1 

cr> P T H gamma MOLWT SONV MACH VEL s w/a w A/AC MONTH Q IvAC phi etac 

WIND TUNNEL 1 0 5 

0,000 745,249 2998 668,91 7<>4) 1,2929 28,955 2580 

0,000 0,389 007 *31,3( 98 ) 1,3989 20,954 986 5,969 5919 i.827 0.10600 21.230 0,7820 3984 9,750 187.6 

SPIKE TIP Mg 206 

0,600 16,675 2998 668 ,9t 7i)«) 1.2928 26.954 2580 

0.600 17.008 2935 649. 8 t 775) 1,2948 28.954 2554 0,382 976 2,080 0,10600 21,2 30 0,7820 4051 J.608 J90.8 

WIND TUNNEL 300 

O.OOo 745,249 2998 668 , 9 ( 794 ) 1,2929 28,955 2580 

D.OQo 0,400 410 1,30,5c 98 ) 1,3969 23,954 993 5 , 9 o 0 5916 1,627 0,10816 21,668 0,7620 4064 9,946 187,6 

SPIKE TIP NS 4 0 0 

O. 6 O 0 18,675 2998 668 ,9f 796 ) 1,2928 26,954 2580 

0,60o 16,930 2931 6«8,9( 774) 1.2949 28,954 2553 0,392 1000 2.OB0 0.10818 21,668 0,7820 4064 1,681 187,6 

inlet throat 503 

40.400 307,275 2961 657,9( 783) 1,2940 28.954 2565 

40.400 '19,271 1512 248,4{ 37«) l,3473 28,954 1870 2,429 4544 1.884 1,08512 21,230 0,0764 3375 76,622 13V.0 

INLET UpNfiSK 6 0 3 

40.400 307,275 2961 657,9( 7s3) 1,2940 28,954 2565 

40,400 16,527 1453 229,7c 35’) 1.3506 28,954 1836 2,522 4629 1.8B4 0.98647 21.230 0,0840 3410 70,963 160,6 

INLET DNNHSK 704 

40,400 140,460 2961 657,9t 7e3) 1,2940 28,954 2565 

40,400 120.028 2857 626.5C 7 5 3) 1,2973 2B.954 2523 0,497 1253 1.938 0,96647 21.230 0,0840 3410 19.212 160,6 

COMBUSTOR 0813 

40,410 307.172 2961 657,9C 7b3) 1,2940 28,954 2565 

40,410 19,270 1512 245,4C 3?4) 1,3473 28,954 1870 2,429 4543 1.884 1,08497 21 , 2 J 0 0,0764 3375 76.608 159,0 

COMBUSTOR 0923 

40,841 301.878 2958 656.8C 7b2) 1,2942 2B.954 2564 

40,841 19.562 1522 248,g( 377) 1,3468 26,954 1876 2,410 4522 1,885 1,06860 21,230 0,0761 3365 76,497 158,5 

CQFBUsTOR 0 10 3 4 

41,331 277,602 2953 655,4C 781) 1,2943 2B.954 2562 

4t,33i 20.243 1567 260,OC 309) 1,3444 28,954 1902 

2,339 4446 1,890 1,07705 21,230 0,0770 3334 74,456 157.1 

COMBUsTuR 0 1} 4 4 

41,500 264.352 2951 654,9( 7eO) 1,2944 28,954 2561 

41,500 20.658 1594 267,21 3o6) 1,3430 2B.9S4 1917 2,298 4405 1.894 1,06990 21.230 0,0775 3316 73,235 156,2 

COPBUsToR 0 12 5 4 

41,831- 257.019 2948 653,9C 7y9) 1,2945 28.954 2560 

41.831 21,571 1655 283,7c 4i3) 1,3399 28,954 1951 2,206 4304 1.901 1,05147 21,230 0,0788 3276 70,338 154,3 

COMBUSTOR 0 13 6 3 

42,46o 183,440 2941 651,7C 1.2947 2B.954 2557 

«2,46o 23,945 1807 325,2C 45*0 1,3332 28.954 2034 1,988 4042 1,918 1,00372 21,230 0.082s 3174 63.054 149,5 

COMBUSTOR 0 14 7 4 

42,826 160,732 2936 650,3C 776 ) 1,2948 28,954 2555 

42,826 25,778 1899 350,5C 47’) 1.3297 28,954 2062 1,860 3873 1,926 0.98531 21.230 0.0841 3111 59.305 146,5 

COMBUSTOR 0 15 6 4 

«2.89i 157,326 2935 650,OC 776 ) 1,2949 28,954 2555 

«2,8’l 26.060 1913 354.5C 4e3) 1,3291 28,954 2090 1,840 3845 1,928 0,96134 21,230 0,0845 3101 56.639 146,1 

COMBUSTOR 0 16 9 5 

44.310 119,142 2912 642.9C 7 6 9) 1.2956 28,954 2545 

44.310 29,445 2093 404,6( 533) 1,3226 26,954 2180 1,584 3*53 1.944 0,91035 21,230 0,0911 2965 48,851 139,7 

COMBUSTOR 0 17 10 5 

“4,800 115,332 2903 640,2C 7 6 6] 1,2959 28,954 2541 

44,60o 29.501 2103 407.61 536 ) 1,3222 28,954 2185 1,561 3411 1.946 0.89658 21,230 0,0924 2950 47,532 138,9 

COMBUSTOR 0 18 11 5 

«b.61i 114,207 2888 635,7f 762) 1,2964 28,954 2535 

45,611 26,994 2088 403,2C 5j2) 1.3228 26,954 2178 1,S<>6 3410 1.94S 0,88737 21,230 0,0934 2044 47,027 138,7 



ORIGINAL PAGE B 
OF POOR QUALM 


READING * 0061 BLOCK 
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P T H GAMM mol^T SONV 

COMBUSTOR 0 19 12 5 

46.260 113.615 2876 632.lt 758) 1.2967 26,954 2530 

46.260 27.296 2051 J92.9C 522) 1,3241 26,9S« 2169 

COMBUSTOR 0 20 13 5 

46.326 113,S72 2875 631,B( 758) 1,2968 28,954 2530 

46.326 27.136 2047 391,8( 5g1J 1,3242 26,954 2158 

COMBUSTOR 0 21 14 5 

47.310 110,774 2856 62b,7( 7533 1,2973 28.954 2523 

47.310 23.780 1981 373.5( 5 0 2) 1,3266 28,954 2125 

COMBUsTUP 0 22 15 5 

48 t Uo 106,463 2844 622,7( 7«9) 1,2977 26,954 251B 

48.Ho 20.730 1925 357,7( 406} 1.32B7 28,954 2095 

COMBUsTOR 0 23 16 5 

48.651 101.209 2832 619,l( 7 a 5) 1,2981 28,95a 2513 

46,851 17,369 1857 338.9( 468} 1,3313 26,954"2Q60 

COMBUSTOR 0 24 17 5 

50.301 92.413 2Bu 612,71 7J9) 1.2988 28,95a 2504 

50.301 12,674 1741 307,2( 436} 1,3359 28,954 1999 

COM6UST0R 0 25 18 5 

50.831 89,473 2805 610,91 7 3 7) 1,2990 28,954 2501 

50.831 11.505 1709 298,41 4^7) 1,3374 28,954 3981 

COMBUSTOR 0 26 19 4 

52.241 83,787 2790 606,51 ?33) 1,2995 28,954 2495 

52.241 9,080 1*27 276,2( 0o5) 1,3413 28.954 J936 

COMBUSTOR 0 27 20 5 

54.341 77,419 2772 601,1( 726) 1,3000 28,954 2488 

54,34! 6,742 1530 250.21 374) 1.3463 28,454 1881 

COMBUSTOR 0 28 21 5 

54,84$ 75,688 27e8 600,01 ?27) 1,3002 28,954 2406 

54.841 6,421 1515 246,1( 376) 1.3472 28,954 1672 

COMBU5T0R 0 29 22 5 

56,59 S 73.296 2763 598,51 725) 1,3003 28,954 2404 

55,59,1 5.933 1493 240,41 369) 1,3464 28,954 I860 

COMBUSTOR 0 30 23 5 

55,76o 72,779 2762 598,11 725) 1,3004 28,954 2483 

55,760- 5,833 1409 239.21 368) 1,3«86 28.954 1857 

COMBUstOR 0 31 24 5 

56,35j 63,700 2758 597,01 ?24) 1,3005 28,954 2482 

56.351 4.245 1417 220,21 3a9) 1,3527 28.954 1814 

COMBUSTOR 0 32 25 4 

57.776 62,502 2749 594.31 7 2 1) 1,3000 28,954 2470 

57.776 3,768 1375 209,31 33«) 1.3552 26,95a 1789 

COMBUSTOR 0 33 26 4 

57,631 62.450 2749 594.21 721) 1,3008 28,954 247R 

57,631 3.751 13/4 208,91 336) 1,3553 28,954 1788 

COMBUSTOR 0 34 27 4 

57,97} 62,322 2748 594,01 721) 1,3008 ?b,95u 2477 

57,971 3.712 1370 208,01 i^T) 1,3555 28,954 i7Bft 

COMBUSTOR 0 35 28 4 

58,051 63,196 2747 593,8( 721) 1,3008 28,954 2477 

58,05i 3,746 1368 20?.g{ 33b) 1.3556 28,954 1765 

COMBUSTOR 0 36 29 4 

56,33i 63,554 2746 593.31 720) 1,3009 28,954 2477 

56.33J 3,711 13o2 205.6C 335) 1,3560 26.954 178! 

tn COMBUSTOR 0 37 30 4 

56.557 63,847 274U 593.01 720J 1,3009 28,95a 2476 

58.557 3,688 1357 204,61 333) 1.3563 28,954 17/8 


MACH VE(, S »/A A A/AC MOM TM « TVAC 
1,602 3460 1.944 0.66285 21.230 0,0961 2955 46,395 129,2 
1,606 3465 1.944 0.86053 21.230 0.0963 2956 46.335 139,2 
1,676 3559 1,944 0,60039 21.230 0.1036 2979 4a.275 14u,3 
1,738 3642 1,945 0.73492 21,230 0,1128 3002 41,590 141,4 

1,818 3744 1.947 0.65632 21,230 0.1263 3033 38,190 142,8 
1.957 3910 1,951 0.53338 21.230 0.1554 3085 32.414 145.3 
1,996 3954 1.953 0,49883 21.230 0,1662 3099 30,656 $46,0 
2,100 4066 1.95b 0,42514 21.230 0,1950 3136 26,861 147.7 
2,228 4190 1,959 0,34846 21,230 0,2379 3179 22,691 149,7 
2,248 U20B 1,960 0,33421 21.230 0,2480 3185 21.657 150.0 
2,276 4233 1.962 0.31505 21,230 0,2631 3193 20,724 150.4 
2.202 4238 1.962 0,31104 21,230 0,2665 3194 20.485 150,5 
2.393 4342 1,971 0.24J73 21,230 0,3401 3235 16,445 152,4 
2,454 4389 1,971 0,22531 21,230 0,3679 3251 15,369 153,2 
2,456 439$ 1.971 0,22464 21,230 0,369u 3252 15,329 153.2 
2.461 4395 1,971 0.02306 21.230 0,3716 3253 15,235 153,2 
2,464 4397'1 ,970 0.22556 21,230 0,3675 3254 15.413 153,3 
2, a 7 J 4404 1,970 0.22481 21.230 0,3407 3256 15.365 153,4 

2.4/9 4408 1.969 0.22439 21.230 0,3694 3258 15.373 163,5 


PHI 


tT AC 



PAGE 3 


reading o oobi block *_ ea tJmE = 178,662 halm 6,0 pt s 745.249 c 2997,6 




P 

T 

rl 


GAMP,4 

MOUNT 

SONV 

MAIN 

VfL 

S 

w/A 

it 

A/AC 

poptm 

0 

IVAC 

COPBUsTOR 

0 

48 

31 4 














59.26! 


64,638 

2741 

591,8( 

7l9) 

1,3011 

26,954 

2474 










S9,28i 


3.59o 

1346 

201.51 

330) 

1,3570 

26,954 

1771 

2.49b 

4419 1 

,,969 C 

1.2208) 

21.230 

0,3753 

32b 1 

15.169 

153,6 

COPBUsTOR 

' 0 

39 

32 5 














60,301 


63,801 

273b 

590,41 

7l7) 

1.3012 

28,954 

2472 










60,301 


3,666 

1339 

199,81 

329) 

1.3574 

28.954 

1767 

2,502 

4421 1 

,.969 ( 

(.21947 

21,230 

0,3777 

3260 

15,078 

153.6 

COPSUsTOR 

0 

40 

33 5 














62,31] 


66,618 

2729 

566,31 

715) 

1.3014 

28.954 

2469 










62,311 


3,711 

1347 

201.8( 

33D 

1,3569 

26,954 

1771 

2,463 

0398 1 

: ,967 < 

(.22710 

21,230 

0,3650 

3249 

15.522 

153,0 

COPBUsTOR 

0 


34 4 














63,731 


65,218 

2725 

587,11 


1,3016 

26,954 

2468 










63.731 


S.6U7 

1354 

203.61 

333) . 

1,3565 

26,954 

1776 

2,467 

4380 1 

1.966 ( 

), 23326 

21.230 

0.3553^ 

3240 

15.676 

152.6 

COPBUsTOR 


42 

35 2 














66,195 


60,092 

2716 

584,71 

712) 

1,3010 

28,954 

2464 










66.195 


3.702 

1365 

206,51 

335) 

1,3558 

28,954 

1782 

2.441 

4350 1 

1.971 < 

),22110 

21.230 

0,37 u 9 

3226 

14,947 

152,0 

CQHBUsTOR 

0 

43 

36 3 













66,571 


55,608 

2715 

584,31 

DD 

1,3019 

28,954 

2464 










66.571 


3,606 

1366 

206,61 

336) 

1.3558 

26,954 

1783 

2,437 

4346 1 

1.976 < 

),20555 

21,230 

0,4032 

3224 

13,083 

151,6 

RQZZI.E 

*6 

44 

37 4 













8B.B07 


55.6U8 

2715 

584,31 

711) 

1,3019 

26,954 

2460 










88.807 


0.309 

705 

«0,6t 

170 

1.3939 

26.954 

1299 

4,016 

5216 1 

1.976 1 

(.04279 

21,230 

1,9371 

3595 

3.466 

169.3 

NOZZLE 

P,0 

45 

38 4 










86,807 


55.646 

2715 

584,31 

7U) 

1,3019 

26,954 

2464 










88,807 


0,389 

752 

52,21 

lei) 

1,3919 

28,953 

1341 

3,848 

5160 ] 

1.976 ( 

(.04995 

21,230 

1,6593 

3570 

4,006 

166,2 

FICTIvE 

COMBUSTR 

65 

58 0 













66.571 

407,275 

2715 

S84.JC 

711) 

1,3016 

28,954 

2464 










66,S7i 


0,389 

463 

-17,61 

HD 

1.3991 

26.954 

1055 

5,204 

5489 1 

1.658 < 

),08635 

21,230 

0,9599 

3717 

7.365 

175.1 

PICTIVE NOZZLE 

66 

59 0 









88,807 


74,045 

2687 

576,11 

7o3) 

1,3028 

28,954 

2452 










88.807 


0,266 

616 

19,01 

146) 

1.3969 

28,954 

1215 

4.345 

5280 1 

1,953 ( 

(.04279 

21 ,230 

1,9371 

3616 

3,511 

170,3 



READING s 0061 bUOCK 


68 TIME «» 178,862 


MAC H 6,0 


PI = 745.249 TT a 2997,6 


PAGE 4 


XABS 


P»IH 


P.08 


PDA 


OUX 


w-ie 


G-PK 


CAWALl 

P-18/PS0 

P-IB/PTO 

P-087PS0 

P-OB/PTO 

6.981E-01 

1.040E 

00 

0.000 


■4.547fc«01 

0.000 


0,000 


0.000 


2,«70E 

-02 

2.6756 

00 

1.3966-03 

0.000 


0.000 

1.8J6E 

01 

l.OUOE 

00 

0,000 


.3.4656 

01 

y.000 


0.000 


0,000 


1.6346 

02 

2,6756 

00 

1,3986-03 

0,000 


0,000 

3.07oE 

01 

2,1906 

00 

0.000 


-1,6566 

02 

o.guu 


0,000 


0,000 


5.0536 

02 

5.834E 

00 

2,939t-03 

0,000 


0,000 

3.SC8E 

01 

3.8936 

00 

0.000 


-3,6276 

02 

0,000 


0,000 


0,000 


6,0046 

02 

1.002E 

01 

5,2246-03 

0,000 


0,000 

3.SS5E 

01 

3.9606 

00 

0.000 


-3,9856 

02 

0.000 


0,000 


0.000 


7.013E 

02 

1.019E 

01 

5,3146-03 

0.000 


0,000 

3.606E 

01 

3.870E 

00 

G.OOO 


-4.382E 

02 

•1.171E 

02 

-U171E 

02 

0.000 


7.2U6E 

02 

9,9566 

00 

5.193E-03 

o.ooo 


0,000 

3.648E 

01 

4,2326 

00 

0,000 


-4,7296 

02 

-1.1996 

02 

-1.1996 

02 

0,000 


7.443E 

02 

1.0696 

01 

5,6786-03 

0,000 


0,000 

3,6 71 £ 

Oi 

4,2126 

00 

5.69<ir 

O 0 

-5.5086 

02 

-1.2156 

02 

•1.2156 

02 

0,000 


7,5516 

02 

1.083E 

01 

5,6Slt-03 

l,465E 

01 

7,6406-03 

3.671E 

01 

4.2116 

00 

5.729E 

Oo 

-5.5076 

02 

-1.2156 

02 

-1.215E 

02 

0,000 


7,5546 

02 

1.0B3E 

01 

5,6516-03 

1,4746 

01 

7.608E-03 

3.7C1E 

01 

4.185E 

00 

7.490E 

00 

-5,5396 

02 

-1.2386 

02 

-1.23&E 

02 

0,000 


7.860E 

02 

1.077E 

01 

5,6166-03 

1.9276 

Ol 

1,0056-02 

3.738E 

01 

4,0326 

00 

9,7006 

00 

-5,5126 

02 

-1.264E 

02 

•1.2646 

02 

0,000 


8,2506 

02 

1.037E 

01 

5,4116-03 

2.495E 

01 

1,3026-02 

3,60jE 

01 

3.7656 

00 

t.2«9E 

Ol 

-5.308E 

02 

-1.3156 

02 

•1.3156 

02 

0,000 


8.950E 

02 

9,6868 

00 

5,0526-03 

3.213E 

01 

1,6766-02 

3.878E 

01 

1.1596 

01 

1.559E 

Ol 

•5,4086 

02 

•1.583E 

02 

-1.4036 

02 

-1.802E 

01 

9,7516 

02 

2,981E 

01 

1.5556-02 

4.0096 

01 

2,0916-02 

3,8S«E 

01 

1.257E 

01 

1.S97F 

Ol 

-5.4466 

02 

-1.614E 

02 

• 1 » 4 3 BE 

02 

-3.959E 

01 

9.054E 

02 

3.234E 

01 

1,6876-02 

4.HOE 

01 

2,1446-02 

3.90 IE 

01 

1.4416 

01 

1.664E 

Ol 

-5,5276 

02 

-1.874E 

02 

■1.4496 

02 

-2.251E 

01 

1,0046 

03 

3,7076 

01 

1.934E-02 

4.333E 

01 

2.2606-02 

3,95oE 

01 

1.8616 

01 

1.9366 

01 

-5,7706 

02 

-1.872E 

08 

•1,5636 

02 

•3,0906 

01 

1,0616 

03 

4.788E 

01 

2,49 7E-02 

4.9816 

Ol 

2.5986-02 

3.986E 

01 

1.6776 

01 

2.121E 

Ol 

-5,8156 

02 

-2.041E 

02 

•1.671E 

02 

•3,7036 

01 

1.1026 

03 

4,3156 

Ol 

2,2516-02 

5,4576 

01 

2,8466*02 

<*,OOoE 

oi 

1.6066 

01 

2.034E 

01 

-5.809E 

02 

>2.1126 

02 

•1.718E 

02 

-3.940E 

01 

1,1186 

03 

4.132E 

01 

2,1556-02 

5,2336 

01 

2,7296*02 

4.033E 

01 

1.7306 

01 

1.8276 

Ol 

-5,7986 

02 

-2.2886 

02 

•1.8386 

02 

-4,4986 

Ol 

1,1576 

03 

4,4516 

01 

2.3216-02 

4.7016 

Ol 

2,4526-02 

4.04QE 

01 

1.756E 

01 

1.834? 

Ol 

-5,8026 

02 

-2.326E 

02 

•1.8656 

02 

-4.61SE 

Ol 

1,1656 

03 

4.517E 

01 

2.3566-02 

4.719E 

01 

2,4626-02 

4.04JE 

01 

1.7606 

01 

1.8356 

Ol 

•5,8016 

02 

-2.3J1E 

02 

•1.8886 

02 

•4,8326 

01 

1,1666 

03 

4.527E 

01 

2.361E-02 

4,7226 

Ol 

2,4636-02 

A.oeue 

01 

1.9216 

01 

1.8796 

01 

-5,8096 

02 

•2.5736 

02 

•2.0376 

02 

•5.394E 

01 

1,21&E 

03 

4,94}E 

01 

2,5776-02 

4,8336 

01 

2,5216-02 

4,1336 

oi 

2.104E 

01 

4.425E 

00 

-6,9146 

02 

-2.881E 

02 

■2.2466 

02 

•6,1596 

01 

1,2746 

03 

5.413E 

01 

2.8236-02 

i,i38E 

01 

5,9386-03 

4,15 0 E 

01 

3.1676 

01 

4.1966 

00 

■6,158E 

02 

-2.9&5E 

02 

•2.322E 

02 

-6,4326 

01 

1,2946 

03 

5,5766 

Ol 

2,9086-02 

1,0806 

01 

5,6316-03 

4.183E 

01 

2.9246 

01 

3.750E 

00 

-6.493E 

02 

-3.1/46 

02 

•2.47BE 

02 

■6.9S8E 

01 

1,3336 

03 

7.S2JE 

01 

3,9246-02 

9.647E 

00 

5,0326-03 

4* 24fcE 

01 

4.365E 

01 

3.479E 

00 

-7.386E 

02 

•3.6426 

02 

•2.7846 

02 

•8,5756 

01 

1,4086 

03 

1.123E 

02 

S.857E-02 

8.9S06 

00 

4,6686-03 

4, 283 E 

Oi 

3.9526 

01 

3.322E 

Oo 

-7.942E 

02 

•3,9816 

02 

•2.9586 

02 

•1.003F 

02 

1,4526 

03 

1,0176 

02 

5.3036-02 

8,5456 

00 

4,4576-03 

4,2896 

01 

3.8786 

01 

3.2946 

00 

-8.031E 

02 

•4.02QE 

02 

“2.906E 

02 

•1.0326 

02 

1,4606 

03 

9.97BE 

Ol 

5,2006*02 

8.47JE 

00 

4,4206-02 

4,43i£ 

01 

2.2756 

01 

1.2176 

Ol 

-9.134E 

02 

-5.515E 

02 

•3.596E 

02 

-1,9196 

02 

1,8316 

03 

5,8526 

01 

3,0526-02 

3.130E 

01 

1.6336-02 

4,46oE 

01 

1.7216 

01 

1.5236 

01 

-9.208E 

02 

-6.096E 

02 

•3.7836 

02 

•2,3146 

02 

1,6906 

03 

4,4266 

01 

2.3106-02 

3.916E 

01 

2,0446-02 

4,56 j E 

01 

1.5896 

01 

2.030E 

01 

-9,1316 

02 

•7.039E 

02 

•4.0766 

02 

•2.98QE 

02 

1,7896 

03 

4.O07E 

01 

2.1326-02 

5.222E 

01 

2.7236-,U2 

4.626E 

01 

1.4826 

01 

1.8416 

Ol 

.8.9186 

02 

-7,0086 

02 

•4,3056 

02 

-3.503E 

02 

1.889E 

03 

3,8146 

01 

1,9896-02 

4.736E 

01 

2,4706-02 

4.633E 

01 

1.4726 

Ui 

1.822E 

Ol 

-8.897E 

02 

•7.BB2E 

02 

•4.3286 

02 

-3.5556 

02 

1,8776 

03 

3.7866 

01 

1.9756-02 

4.6B7E 

01 

2,4456-02 

4.731E 

01 

1.3116 

01 

1.5366 

Ol 

-8,5046 

02 

•8.981E 

02 

-4.656E 

02 

-4.3056 

02 

1,9986 

03 

3.372E 

Ol 

1.7596-02 

3.930E 

01 

2,0606-02 

4*811E 

01 

1.4446 

01 

1.3036 

Ol 

-8,1636 

02 

-9.810E 

02 

•4.9106 

02 

-4.699E 

02 

2,0976 

03 

3.714E 

01 

1,9376-02 

3,3526 

01 

1.748E-U2 

4.6B5E 

01 

1.087E 

01 

1.087E 

Ol 

-7,7556 

02 

-1.059E 

03 

•5.1366 

02 

■5,4516 

02 

2,1896 

03 

2,7986 

01 

1,4596-02 

2,7986 

01 

1,4596-02 

5,03oE- 

01 

7,7116 

00 

7,71 IE 

00 

-7.0606 

02 

-1,1926 

03 

-5.5406 

02 

-6.369E 

02 

2.S70E 

03 

1.984E 

01 

1.035E-02 

1.984E 

Ol 

1.0356-02 

5.063E 

01 

6.5546 

00 

6,5546 

Oo 

-6.6636 

02 

-1.231E 

03 

-5.6896 

02 

-6,6226 

02 

2.4376 

03 

1,8886 

01 

6,7956-03 

1,686E 

01 

8,7956-03 

S.22i)E 

01 

7.044E 

00 

7.0446 

Oo 

-6,3616 

02 

-U325E 

03 

•6.0408 

02 

-7.205E 

02 

2,6146 

03 

1,8126 

01 

9,4526-03 

1,6126 

01 

9,452E-03 

5.4346 

01 

3,7126 

00 

3»712E 

Oo 

-3.769E 

02 

•1.439E 

03 

.6.4988 

02 

•7.892E 

02 

2,8316 

03 

9.551E 

00 

4,9826.03 

9.551E 

00 

4,9826-03 

5.46«E 

01 

3.S75E 

00 

3.57SE 

Oo 

-3,6746 

02 

-1.462E 

03 

•6.596E 

02 

-8,0226 

02 

2,9446 

03 

9.1976 

00 

4,7976-03 

9,19 7 E 

00 

4.797E-03 

5.559E 

01 

3.2J5E 

00 

3.2156 

Oo 

-5,5426 

02 

-1.495E 

03 

-6.734E 

02 

■8.213E 

02 

3,0406 

03 

8.271E 

00 

4,31«6-03 

8.271E 

00 

4,3146-03 

5.5766 

01 

3.1346 

00 

3.1346 

Oo 

-5,5156 

02 

-1.5026 

03 

-6.7846 

02 

-8.2566 

02 

3,0626 

03 

8,0616 

00 

4,2056-03 

8,0616 

DO 

4,2056-03 

S,63 5 E 

01 

2.0B5E 

00 

2.8S0E 

Oo 

-5,0946 

02 

-1.527E 

03 

-8.8646 

02 

-8,4046 

02 

3,1026 

03 

5.364E 

00 

2.798E-03 

7.332E 

00 

3,8246-03 

s,77ee 

01 

2.958E 

00 

2.9586 

Oo 

.4,8876 

02 

-1.5036 

03 

-7.0776 

02 

-8,7546 

02 

3.209E 

03 

7,6106 


3.969E-03 

7,610E 

00 

3,9696-03 

5.7636 

01 

2.3626 

00 

2.962E 

00 

-4,8796 

02 

-1,5656 

03 

-7.0856 

02 

-8.7876 

02 

3,216t 

03 

6.0786 

00 

3,1706-03 

7,6206 

00 

3.975E-03 

5.797E 

01 

2.362E 

00 

2.973E 

00 

-4,8596 

02 

■1.590E 

03 

•7.1046 

02 

■ 8,0016 

02 

3,2346 

03 

6,0786 

Ou 

3,1706-03 

7.648E 

00 

3,9896-03 

5.605E 

01 

2,9796 

00 

2.9796 

Oo 

-U.847E 

02 

-1.593E 

03 

-7.114E 

02 

-8.820E 

02 

3,2446 

03 

7,6636 

00 

3,9976-03 

7.6636 

00 

3.9976-03 

5.833E 

01 

3,0006 

00 

i.OOOE 

00 

-4,8086 

02 

-1.604E 

03 

-7.150E 

02 

•8,8666 

02 

3.2806 

03 

/•7186 

00 

4,025E-03 

7.716E 

00 

4,0256-03 

5,8566 

01 

2.90BE 

00 

2.9086 

Oo 

-4,7606 

02 

-1.612E 

03 

-7.178E 

02 

-8,9386 

02 

3,3096 

03 

7,4816 

00 

3.9026-03 

7.401E 

DO 

3.9026-03 

5,9?0E 

01 

2.6126 

00 

2.8126 

Oo 

-4,7056 

02 

-1.6386 

03 

•7.262E 

02 

-9.101E 

02 

3,4026 

03 

8.721E 

00 

3.506fc-03 

6.721E 

00 

3,5066-03 

6.030E 01 

1.8756 

00 

1.8756 

Oo 

-4,8536 

02 

- 1,68bE 

03 

•7,3626 

02 

-9.302E 

02 

3.5326 

03 

4.824E 

00 

2.5166-03 

0.624E 

00 

2.5166-03 

6.2316 

01 

1.2506 

00 

1.2506 

Oo 

-4,6496 

02 

•1.711E 

03 

•7.5146 

02 

-9.59JE 

02 

3,7906 

03 

3.2166 

00 

1.677E-03 

3.2166 

00 

1,6776*03 

6.373E 

01 

2.4626 

00 

2.462g 

00 

-4.649E 

02 

-1.737E 

03 

•7,6036 

02 

-9,7686 

02 

3.972E 

03 

8.335E 

00 

3,3046.03 

6,3356 

00 

3,3046-03 

6,6196 

01 

3.6936 

00 

3.8936. 

Oo 

-4.649E 

02 

-1.7«8E 

03 

•7.7S9E 

02 

-1.012E 

03 

4,2896 

03 

9,4996 

00 

4,9556-03 

9.499E 

00 

4,9556-03 

6.6576 

01 

2.5506 

00 

3.880F 

Oo 

-4,8496 

02 

-1.7976 

03 

-7.7846 

02 

-1.0186 

03 

4.337E 

03 

8.5606 

00 

3.4226-03 

9.982E 

00 

5,2076-03 








heading =• 0061 block ee time = 178,862 «acb 6,0 pt = 745.2 

XABg P-IB P-OB PDA BOX Q»IB 

6,66i£ 01 2,5506 00 3.9006 Oo -4,6496 02 -1.798E 03 -7.7866 02 

CT3 6,6816 01 2,651fc OO 4.Q00E Oo «U,fc49t 02 -1.8U2E 03 -7.799E 02 

O 6,8676 01 3.490E 00 3»«70E Oo -4,2766 02 -1.835E 03 -7.8906 02 

6,9146 01 2.487E 00 2.610E Oq -3,6866 02 -1.8U5E 03 -7.9J9E 02 

6,99i£ 01 1.335E 00 2.031E Oo -3,1056 02 -1.857E 03 »7.9<*9E 02 

7•O63E 01 1.219E 00 1.490E Oo -2,7166 02 -1.869E 03 -7,9?3E 02 

7»124E 01 1.1206 00 1.3226 Oo -2.437E 02 -1.B60E 03 -7.991E 02 

7.219E 01 9,169E-Q1 1.060E Oo -2,0856 02 -1.897E 03 -8.016E 02 

7.262E 01 8,2506-01 1.071E Oo -1,9496 02 -1.9U4E 03 -8.026E 02 

7»415E 01 7.5216*01 U110E Oo -1.508E 02 -1,9266 03 -8.Q57E 02 

7,43oE 01 7,450E-01 9.742E-01 *1,4696 02 -1,9276 03 -8.060E 02 

7.50SE 01 6.242E-01 2.950E-01 -1.247E 02 -1.937E 03 -8.072E 02 

7.505E 01 6.236E-01 2.914E-01 -1.242E 02 -1.9376 03 -8.0726 02 

7.638E 01 4,1006-01 0,000 -1.1326 02 -1.957E 03 -8.091E 02 

7.923E 01 B.OOOfc-Ol 0.000 -8.905E 01 -1.961E 03 -8.123E 02 

8i3l3E 01 3,05QE-0t 0,000 -6,5436 01 -1.963E 03 •8.1S2E 02 

8.5946 01 3,6506-01 0,000 -S.799E 01 -1.9666 03 -8,1766 02 

8,88oE 01 U,750 e« 01 0.000 -4,785b 01 -1,9706 03 -8.220E 02 

8,86iE 01 4,7526-01 0,000 -4,7656 01 -1.9fOE 03 -8.220E 02 


49 TT s 2997,,6 PAGE 5 

G-OB CAwALL P-I8/P30 P-lB/PrO P-Q8/PS0 P*GB/PT0 
•1.019E 03 4,j«2E u3 6,5606 00 3.4226-03 1.003E 01 5.233E-U3 
•1.022E 03 4,366b 03 6.B20E 00 3,5576-03 1.029E 01 5.3O7E-0J 
-1.046E 03 4,563b 03 6.978E Oo 4,6836-03 7.698E 00 4,1196*03 
-1.054E 03 4.665E 03 6.399E 00 3.338E.03 6.714E 00 3,5026*03 
»1,062E 03 4,760£ 03 3.434E 00 1.7916*03 5,2256 OO 2,7266*03 
■ 1.0T2E 03 4.846E 03 3.135E 00 1,6356-03 3.633E 00 1,999E*03 
-1.0B0E 03 4,9226 03 2.681E 00 1,5036-03 3.401E 00 1.774E-03 
-1.0956 03 5,0366 03 2.359E 00 1.2306-03 2.727E 00 1.4226*03 
-1.102E 03 5.088E 03 2.1226 00 1,1076-03 2,7556 OO 1.437E-03 
*1.1206 03 5.273E 03 1.935E 00 1.009E-03 2.8S6E OO 1.489E-03 
-1.121E 03 5,2906 03 1,9176 00 9,9976-04 2,5066 00 1.3076*03 
-1.130E 03 5.374E 03 1.606E 00 6.376E-04 7.S89E-01 3.95BE-04 
-1.130E 03 5,3756 03 1.604E 00 6.367E-04 7.4966*01 3,9106-04 


'1,1486 03 5.426E 03 i,05S6 00 5.502E-04 0,000 0,000 
'1.148E 03 5,5256 03 2,0586 00 1,0736-03 0.000 0,000 
'1,1486 03 5.630E 03 7.846E-01 4,0936*04 0,000 0,000 
>1,1486 03 5,6846 03 9,3906-01 4,8966-04 0,000 0,000 
>1,1466 03 5.707E 03 1,2226 00 6,3746-04 0.000 0,000 
>1,1486 03 5,7076 03 1,2236 09 6.377E-04 0,000 O.OtfO 




READING a oyfti block 


86 Tint * 178,662 tlACH b.O 


X OOKAb C0RAG CF HC 


4.D40F 61 1,2206 02 

4.0416 01 2,11?E»D1 

4.0666 01 O.IQSE 00 
4,1336 ot l.ojoe 01 
4,l5oE 01 3.575E OO 

4.1636 01 6,9166 00 

4.246E OJ l,276fc 02 
4,28jE 01 7,0^36 00 

4.2B9E 01 l,2J9fc 00 
4.43JE 01 2.551E 01 

4.48 0 E 01 8,183C 00 

4,661E 01 1,3166 01 

4.6266 01 1.058E 01 

4.6336 01 1.062E 00 

4.731E 01 1.5496 oi 

4.81 IE 01 1,163& 01 

4.86SE 01 1,0066 01 

6.03oE 01 1.712E 01 

5,0836 01 5,509£ 00 

5.224E 01 1.321E 01 

5.434E 01 1,6626 01 

3.4846 01 3.515E OO 

5.5596 01 5,0246 00 

5.576E 01 1.095E OO 

5.635E 01 1,7756 00 

5.778E 01 4.043E 00 

5.7H3E 01 2.S33E-01 

5.797E 01 6,356E*01 

5.6038 01 3.663E-01 

5.633C 01 1,2786 00 

S.656E 01 1.029E 00 

5.928E 01 3.2676 OO 

6.030E 01 4.S45E 00 

O.HSjE 01 9.055E 00 

6,3736 01 6,5636 «0 

6,619& 01 1,126£ 01 

6,6576 01 1.627E 00 

6,66if 01 1.6476-01 

6,68jE 01 B.1H2E-01 

6,86 7 E 01 6.873E OO 

6,9146 01 2.407E 00 

6,99tE 01 2.286E 00 

7,O63E 01 1.729E 00 

7,1246 01 1.309E 00 

7.2196 01 1.824E OO 

7.2626 01 7,6026-01 

7,4156 01 2.636E 00 

7,43oE 01 Z.385E-01 

7.505E 01 9.340E-01 

7.5056 01 1.415£i»03 

7,63fif 01 4,3506-01 

7,9236 01 1.014E 00 

8,3136 01 9,9156-01 

8,5946 01 3,751fc-C1 

CD 6.6806 01 1,8176-01 

8,881E 01 0,000 


1.2206 02 2.353E-03 
1.222E «2 2.353E-03 
1,3136 O2 2.366E-03 
1.417E 02 2.4096-03 
1.453E 02 2.434E-03 

I. 5226 02 2.4906-03 

J. 650E »2 2,819E-03 
1.721E 02 2,6936-03 
1.733E 02 2,705fc-u3 
1.9686 0 2 2,6466-03 
2.070E 02 2.859E-0S 
2.204E 02 2,8576-03 
2.3106 0 2 2.B386-03 
2,3206 02 2.836E-03 
2.475F. 0 2 2,7986-03 
2,5936 0 2 2,7626-03 
2,6946 0 2 2,7156-03 
2.665E 0 2 2.636E-03 
2.9206 02 2,6176-03 
3.052E 0g 2.556E-03 
3.219E 02 2.482E-03 
3.2546 O2 2,4716-03 
3,3046 02 2,4546-03 
S.315S 0 2 2.4516-03 
3.3336 02 2,3706-03 
3.373E 02 2.343E-03 
3.376E 02 2.342E-03 
3.382E 02 2,3396-03 
3,3666 02 2.332E-03 
3.3986 02 2,3236-03 
3.409E 02 2.316E-03 
3.44Jf 0 2 2.303E-03 
3.487E 0 2 2,2956-03 
3.577E 0 2 2,2956-03 
3.6436 0 2 2,2946*03 
3,7566 02 2.326E-03 
3.772E 02 2.3546-03 
3.77SE 02 2,3426-03 
3.782E 0 2 2,3476-03 
3,8506 0 2 2,3366-03 
3.874E 0 2 2,2896-03 
3.697E 02 2,2096-03 
3,9156 02 2,1686-03 
3.9286 02 2,1466-03 
3,9466 02 2.105E-03 
3.953E 02 2,0976-03 
3.980E 02 2.0906*03 
3.9826 0 2 2,0756-03 

3.9926 02 1,968E-03 

3.9926 02 1.9676-03 
3.9966 n 2 1.9456-03 
4.0066 0 2 2,0456-03 
4.0166 02 1 ,8756-03 
4,0206 02 1,8946-03 
4.0226 0 2 1.9276-03 
4.U22E 02 1.9266-03 


5.363E-02 
5.366E-02 
5.43TE-02 
8.5046-02 
5.541E-02 
5.6066-02 
5,712E-02 
5 ■ 8w6£-02 
5.817E-02 
5.755E-02 
5,6986-02 
5,6306-02 
5,4236-02 
5,4036-02 
4.934E-02 
4.453E-02 
5,6896-02 
3.O59E-02 
2,8106-02 
2,3206-02 
UB26E-02 
1.741E-02 
l,6266-02 
1,6O2E-02 
1.2066-02 
1,0 946-02 
1,0916-02 
1.0816-02 
1,0896-02 
1.081E-O2 
1 •075E-02 
1.0516-02 
1,0396-02 
U0/6E-O2 
1,1056-02 
1,064E-02 
1,0026-02 
9,5426-03 
9.755E-03 
9,6286-03 
7,9796-03 
5.837E-03 
4.99JE-03 
4,5646-03 
3,8796-03 
3,7556-03 
3.696E-03 
3,4/ 7 E — 0 3 
2,1546-03 
2.147E-03 
1,969E-03 
3.261E-03 
1.552E-03 
1.7/46-03 
2,153E-03 
2.154E.03 




HEADING a 006J BLOCK 3, 88 TIhE a 176.862 MACH 


PAGE 


6.0 P7 b 745,249 TT a 2997„6 
RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


CALCULATED THRUST,. *662, (L8F) 

MEASURED THRUST.,,.,.,.,.,,,. >669, (LBF) 

CALCULATED SPECIFIC IMPULSE.,.,.,,,,, *462, (LBF-afcC/LBH) 

measured specific impulse,,,.. (luf-sec/lbhj 

calculated thrust coefficient.,,.,,.,,,,, •,i8 h a 

MEASURED THRUST COEFFICIENT.*,2758 


REGENERATIVE-COOLED engine PERFORMANCE 
CALCULATED 

STREAM THRUST.,,.,..,,,,,.o, 

net thrust,,,.,.,, . o. 

SPECIFIC IMPULSE... 0. 

THRUST COEFFICIENT.,,,,,,,. 0,0000 


CL6F) 

ubfj 

lLBF-SEC/LBM) 


IhLtT 


ANGLE of ATTACK ,,,,,,,,.,,,,,,,,, 

MASS FLOW RATIO.,,,,,,,,,,,,,,.,,,,.,,,,, 

ADDITIVE DRAG COEFFICIENT... 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,. 

DELTA PT2,.... 

TOTAL PRESSURE RECOVERY - SUPERSONIC,,,,. 
TOTAL PRESSURE RECOVERY * SUBSONIC,,,,,., 
INLET PROCESS EFFICIENCY * SUPERSONIC.... 
INLET PROCESS EFFICIENCY - SUBSONIC,,.... 
KINETIC ENERGY EFFICIENCY - SUPERSONIC,,. 
KINETIC ENERGY EFFICIENCY « SUB80NIC , . ,,, 
ENTHALPY A| PO - SUPERSONIC. 

ENTHALPY AT PO - SUBSONIC. 


0,000 (DEGREES) 
0,7820 
0.0289 
0.1857 

0,1390 (PSD 

0,4123 

0,1885 

0.9052 

0,9230 

0.9469 

0,9026 

•5,06 CBTU/LBM) 
25,96 (BTU/LBM) 


momentum and forces 

INLET FRICTION DRAG.,. 122,0 (LBF) 

INLET MOMENTUM CHANqe,■ 702,2 tLBF5 

COMBUgTQH FRICTION DRAG,,.. 355,2 (L8F3 

COMBUSTOR STRUT DRAG,.,. 11,52 ILBF) 

C0M8UST0R MOMENTUM CHANGE,-151, (LBF) 

NOZZLE FRICTION DRAG,,,.24.98 (LBF) 

NOZZLE STRUT DRAG,.,,,,. 0,00 (LBF) 

NOZZLE HOMENTUM change,,,. 392, (LBF) 

NOZZLE PRESSURE INTEGRAL...,,,.,,........ 417, (LBF) 

EXTERNAL FRICTION DRAG,.,,60,07 [LBF) 

EXTERNAL PRE38URE INTEGRAL. -1102. (LBF) 

TOTAL EXTERNAL OR AG,,,,,,,,.,,,,, «U62, (LBF) 

TOTAL STRUT DRAG.. 11,52 (LBF) 

CAVITY FORCE...... -2028, (LBF) 

CALCULATED LOAD CELL FORCE.... (LBF) 

MEASURED LOaD CELL FORCE,,,,,,.. (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 


COMBUSTOR 


FUEL-AIR RATIO. 0,0000 

EQUIVALENCE RATIO,,. 0,000 

COMBUSTOR EFFICIENCY..,,,.,.,...,,..,,,,. 0,000 

TOTAL PRESSURE RATIO. 0,1811 

COMBUSTOR EFFECTIVENESS... 0,5695 


INJECTOR discharge COEFFICIENTS 
NOZZLE 

VACUUM STREAM thrust COEFFICIENT - CS,,,* 1,0059 


NOZZLE COEFFICIENT . CT.... 0.9588 

PROCESS EFFICIENCY,.■ 1,0643 

KINETIC ENERGY EFFICIENCY..,,..,,,,, 1,0117 


8TATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE,, 
SPIKE TRANSLATION.,,,,,,,,, 

INLET THROAT,,,,,,,,,. 

COH LFAOING EDGE,,,,,,,,,, 
NOZZLE SHROUD TRAILING EDGE 
NOZZLE plug trailing EDGE,. 

STRUT LEADING EDGE.,,,, 

STRUT TRAILING EDGE,.,,,.,, 
COMBUgTOR EXIT, 


34,884 (IN) 
1,8307 CIN) 
40,400 UN) 
36,715 UN) 
75,055 UN) 
88,807 UN) 
57,971 UN) 
66,571 UN) 
66,571 UN) 


STATION 

40,400 

42,816 

44,300 

50,291 

46,250 

55,581 

57,766 

46,316 
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ORIGINAL PAGE IB 
OF POOR QUAIOT 


FJfcAOIuG a 0061 BLOCK a HO tImE = 198,662 MACH 6,0 PT s 744,999 Tt ts 2980.8 
\ ' RAMJET PERFORMANCE 






P T H GAMMA MOL^T SOnV MACH 

«JND TUNNEL 1 0 5 

0,000 796,999 2989 666,2( 791) 1.2932 28.955 2576 

0,000. 0.387 405 -31,7( 97) 1.3989 28,954 986 S,993 

SPIKE TIP NS 206 

0,600 18,700 2989 666,2( 791) 1,2930 28,954 2576 

0,60o 17,045 2926 647,4( 773) 1.2950 28.954 2551 0,380 

WIND TUNNEL 300 

O.OOo 740,999 2969 666,2( 791) 1,2932 28,965 2576 

O.OOo 0.401 409 -30,6( 98) 1,3989 28,954 991 5,959 

SPIKE TIP NS 4 Q 0 

0,600 18.700 2989 666,2( 79I) 1,2930 28,954 2576 

0,600 16,951 2923 64&.JC 772) 1,2952 28,954 2550 0.392 

INLET THROAT 5 0 4 

40,400 276,500 2920 645,4( 77I) 1,2953 28,954 2548 

40.400 20,341 1550 255,6( 38«) 1.3453 28,954 J892 2,334 

INLET UPNHSK 603 

40.400 27b,500 2920 645.4< 77I) 1,2953 28,954 2548 

40.400 17,403 1489 239,31 368) 1,3486 28,954 1857 2,427 

INLET QNNR8K 704 

40.400 137,506 2920 645,<|< 771) 1,2954 28,954 2548 

40.400 116.7se 2812 613.2( 7a0) 1,2988 28,954 2504 0.507 

COMBUSTOR 0814 

40,41o 199,546 3168 645,4( 862) 1,2840 28,523 2663 

«Q.41o 28.455 2011 298,6( 520) 1,3331 28,524 2154 1,934 

CO*eu 3 TOR 0 9 2 202 

40.835 176,361 3216 643,S< B?S) 1,2817 28.587 2677 

40.835 41.644 2310 368,g{ 6 0 6) 1,3119 28,586 2296 1,617 

COMBUSTOR 0 10 3 21 

41.325 153.547 3209 641,2t 873) 1.2819 26,586 2675 

41.325 32.780 2250 350,6( 588) 1,3139 28,587 2268 1,682 

COMBUSTOR 0 11 4 21 


41.500 

141, 

,433 

3206 

640,4( 

872) 

1,2819 

28, 

,586 

2673 


41.500 

35, 

,110 

2330 

374,Ot 

6l 1) 

1.3112 

28, 

.587 

2305 1 

1,564 

COKBUsTOR 


0 

12 

5 21 






41.825 

121, 

,564 

3201 

638,71 

871) 

1,2620 

28, 

,586 

2671 


41.825 

33, 

,834 

2390 

391,5( 

6 2 9) 

1.309 1 

28, 

,567 

2333 1 

1,508 

COMBUsTOR 


0 

13 

6 21 







42,460 

94, 

,093 

3188 

634,9 C 

8 fc 7> 

1,2623 

28, 

,586 

2667 


42,460 

31. 

,538 

2407 

420,2f 

657) . 

1,3058 

26, 

,587 

2376 1 

1,379 

COMSUsTOR 


0 

14 

7 21 






42,610 

40. 

,157 

2859 

635,31 

793) : 

1,2963 

27, 

,459 

2592 


42.81n 

29. 

>001 

2166 

429,2 ( 

589) ; 

1.3207 

27, 

,459 

2287 1 

1,404 

COMBUSTOR 


0 

15 

8 21 







42.82Q 

92, 

,530 

2790 

635,2( 

773) 1 

1.3015 

27. 

,384 

2568 


42.820 

26, 

,9J8 

2115 

429.3( 

569) : 

1,3240 

27. 

,384 

2255 1 

1,423 


COMBUSTOR 0 16 9 21 

42,88s 90,753 2778 634,7( 7*9) 1,3021 27,372 2563 

42.88s 28.457 2107 430.2( 5b7) 1,3245 27,372 2251 1,421 

COMBUSTOR 0 17 10 21 

44.310 69,162 2739 623,0( 7g7) 1,3034 27.371 2547 

44.310 26,247 2174 4S0,8( 587) 1.3221 27,571 2285 1.285 

COM&UsTOR 0 18 11 21 

44,800 66.893 2725 618,5( T53) 1.3038 27.371 2540 

44,600 25.487 2164 447,9(. 5e4) 1,3224 27.370 2280 1,281 


RY REPORT 

VEL 8 w/A K A/AC MOPTM. G JVAC PHI fcTAC 
5910 1,826 0,10592 21,2)9 0.7843 3986 9,728 187,3 

971 2.079 0,10592 21,279 0,7843 4096 1,598 191,1 

5906 1.826 0.10852 21.800 0,7843 4082 9,959 187,2 

999 2.079 0,10852 21,800 0,7843 4082 1,684 187.2 

4416 1,867 1.08568 21,279 0,0765 3320 74,514 156,0 

4506 1.887 0,98698 21,279 0,0842 3356 69,139 157,7 

1269 1,935 0,96698 21,279 0,0642 3356 19,462 157.7 

4166 1,970 1,06778 21,323 0,0765 3319 70,420 155,6 0,06 0,85 

3711 1.980 1.09145 21,323 0.0763 3273 62,954 153,5 0.06 1,00 

3813 1.989 1.08008 21.323 0.0771 3174 64.004 148.9 0.06 1,00 

3651 1,994 1.07268 21.323 0,0776 3117 60.856 146.2 0.06 1,00 

3517 2.004 1,05464 21,323 0.0789 3015 57,637 141.4 0,06 1,00 

3278 2,021 1,00735 21.323 0,0826 2840 51,320 133,2 0,06 1,00 

3211 2.049 0,99180 21.372 0,0841 2758 49,494 129,0 0.13 0,11 

3209 2.041 0,99092 21,372 0,0842 2756 49,423 128.9 0.13 0,02 

3199 2,041 0,98626 21,372 0,0646 2742 49,039 >28.3 0,i3 0,00 

2935 2.056 0,91581 21,372 0,0911 2562 41,778 119,9 0.13 0,00 

2922 2,057 0,90082 21.372 0,09?6 2546 40.906 119,1 0.13 0,00 



READING s 0061 BLOCK e no fluE a 198.662 MACH 


,0 PT a 700.999 TT 0 <2968,9 


PAGE 2 


P T M GAMMA MOL w r 30 NV malm 

COMBUSTOR 0 19 12 2l 

45,60S 68,003.2636 611,2( 7gt>) 1,2982 27,520 2580 

05.605 51.308 2367 065.9( 6«2) 1,3139 27,520 2370 1,138 

COMBUSTOR 0 20 13 21 

46,25o 66,555 2666 611,3( 7e3) 1,3072 25,631 2600 

06.250 32.579 2207 «7S.6( 6y8) 1,3213 25,631 2000 1,086 

COMBUs t OR 0 21 10 21 

06,26o 67,960 2591 6U,2f 7&0) 1,3106 25,556 2570 

06.260 32,596 2170 075.6( 62SJ 1,3208 25,556 2365 1,102 

COMBUSTOR 0 22 15 21 

06,320 68.200 2578 610,7( 756) 1,3112 25.50S 2565 

«6,32o 32,712 2159 075,5< 63!) 1,3250 25.505 2360 1,102 

CQM8U5T OR 0 23 16 21 

“7.310 68,779 2506 601.0( 7ub) 1,3122 25,500 2551 

«7,3lo 30,602 2158 075,9( 62U 1,3250 25.503 2360 1,062 

COMBUSTOR 0 20 17 21 

08.Ho 68,289 2525 593,91 7 5 B) 1,3130 25,503 2500 

*8,110 30,526 3100 070,0( 616) 1.3260 25.503 2350 1,058 

COMBUSTOR 0 25 10 21 

08,605 68,010 2506 587.Of 7j2) 1,3136 25,506 2531 

08,805 33,675 2113 061,of 6o7j 1.3270 25,506 2336 1,075 

COMBUSTOR 0 26 19 B 

50.285 63,276 2000 582.If 7s9) 1,3173 23,936 2586 

50.285 20,633 1853 383.2( 561) 1,3385 23,936 2270 1,390 

COMBUSTOR 0 27 20 2 

50.295 63,292 2003 58g,0( 758) 1,3170 23,935 2586 

50.295 20,502 1850 382,5( SfcO) 1.3386 23.935 2268 1,393 

COMBUSTOR 0 28 21 21 

50,825 65,303 2378 578,9C 7j7) 1,3202 23,880 2557 

50.825 15,702 1666 301,SC SoO) 1,3069 23,080 2161 1,595 

COMBUSTOR 0 29 22 0 

52,235 55.622 2618 571,Of 8 t 5) 1,3090 20,126 2657 

52,235 15,375 1915 333,Of 578) 1,3339 20,126 2290 1,506 

COMBUSTOR 0 30 2J 0 

50,335 51,239 2730 561,S( 852) 1,3035 20,260 2700 

50,335 11.037 1900 279,Of 571) 1,3329 20,260 2278 1,60? 

COMBUSTOR 0 31 20 2 

50,835 51,166 2725 559,2( 8sO) 1,3036 20,261 2698 

50,635 10,092 1057 260,B( S5T) 1,3306 20,261 2250 1,703 

COMBUSTOR 0 32 25 3 

55,56s 50,623 2730 556.If 85!) 1,3033 20.270 2699 

55.565 9.030 1 B 17 206,9t S<|0) 1,3361 20,270 2230 1,760 

COMBUSTOR 0 33 2b 0 

55,7bo 50.606 2728 555.5f 851) 1,3030 20,270 2699 

55,76o 9,107 1803 202,&( 54O) 1,3366 20,270 2222 1,781 

COMBUSTOR 0 30 27 0 

56.305 42.177 2913 553,3f 9 t 2) 1,2906 20,060 2769 

56.305 7,282 1917 212,6f 574) 1.3299 20.061 2276 1,810 

COMBUSTOR 0 35 28 0 

57.770 00,060 2807 508,6f ByOJ 1,2976 20,008 2703 

57.770 5.880 1707 176,If 520) 1,3375 20.008 2182 1.979 

COMBUgTuR 0 36 29 0 

57.825 39,901 2980 SOd.Of 9353 1,2910 20,500 2793 

57.825 6,717 1958 l96.1f 5s7) 1,3273 20,505 2290 1,830 

COMBUsTOR 0 37 30 3 

US 57.965 00,003 2977 508,Of 9 3 3) 1.2910 20,538 2791 

"1 57.965 6,595 1903 193,if 5a2) 1,3280 20,539 2286 1 ,803 


VfL s VI/A h A/AC MOMTM 0 IVAf. PHI ETAC 

2696 2.065 0.89268 21,372 0.0935 2502 37,00/ 118,9 0,13 0,19 

2607 2.163 (1,87310 21,090 Q.0961 2503 35,369 118,3 0,31 0.05 

2606 2,153 0.87275 21,090 0.0962 2500 35.302 118.3 0.31 0,01 

2601 2,151 0.66956 21,090 o,0965 2546 35.104 118,5 0,31 0,00 

2506 2,107 0,80927 21.090 0,103/ 2593 31,519 120,7 0.31 0,00 

2066 2,105 0,70329 21,090 0,1129 2659 26,719 123.7 0,31 0,00 

2511 2.142 0.66008 21,090 0.1263 2767 25,933 128,7 0,31 0,00 

3150 2,253 0,50397 21,623 0,1552 2900 26,665 136,0 0,49 0,03 

3160 2,253 0.50326 21,623 0,1550 2901 26,670 136,0 0.49 0,03 

3406 2,202 0,5080/ 21,623 0,1662 2966 27.212 138,1 0,09 0,00 

3050 2,282 0,03302 21.623 0,1950 3069 23,203 142.9 0,49 0.11 

3756 2.298 0,35491 21,623 0.2379 3221 20,715 109,0 0.49 0,17 

3836 2,298 0.30000 21,623 0,2060 3246 20,304 450.1 0,49 0,17 

3933 2,299 0,32088 21,623 0,2631 3279 19,615 151,7 0,49 0,17 

3957 2,299 0.31666 21,623 0,2666 3286 19,471 152,0 0,49 0,l7 

4129 2,329 0,20620 21.623 0,3«01 3009 15,928 157,7 0,09 0,25 

0317 2.319 0,22900 21,623 0.3679 3055 15,393 159,8 0,09 0,23 

0199 2,339 0,22880 21,623 0,3690 3057 10,930 159.9 0.09 0,29 

0210 2.338 0,22715 21,623 0,3717 3060 10,875 160,0 0.09 0,29 



HEADING * 0061 UlOCK 110 tIkF = 198,662 HACM 


,0 PT 


TT = 2986,8 


PAGE 


PI H GAMMA MOEVf SONV MACH VEL 

COPBUsTOR 0 48 31 11 

Cnb8 t 0«5 08,(216 3775 5U7,6( &(,(>) 1,3009 20,3«1 27l5 

CD56.0«5 5,000 16g 7 161,8( 462) 1,3037 2u,4«l £HJ 2,080 0J9S 

C088UgT0» 0 39 32 « 

58,325 52,583 2703 507,0( 8o2) 1.3002 20.2T0 2687 

58,325 0.912 1507 107,7( 0a5) 1,3505 20,270 2001 2,190 0070 

COUBUgTOR 0 00 33 0 

58,551 58,209 2628 S06,o( St?) 1,3076 20,200 2657 

58,551 0,006 1363 130.3( «07) 1.3578 20.200 i960 2,312 0501 

COMBUSTOR 0 01 30 6 

59.275 92,768 2370 504,7( 73“) 1.3193 23.971 2509 

59.275 2,950 966 92,2( 2 0 2J 1,3826 23,971 1666 2,856 0759 

COPBUsTOR 0 «2 35 6 

60.295 32,956 3393 502.4(1072) 1,2698 20,982 2928 

60-295 9,000 2503 237.5( 7 7 6) 1,3007 20.968 2565 1,523 3905 

COMBUSTOR 0 03 36 0 

62.305 33,070 3«05 537.0(1090) 1,2667 25.050 2903 

62.305 9,725 2625 200.8( B 0 3) 1,2969 25.061 2599 1,081 3650 

COMBUSTOR 0 00 37 0 

63,725 32,033 3660 532.9(1163) 1,2535 25,300 3000 

63,725 12.262 2*93 282,5( 9 2 6) 1.2805 25,319 2703 1.290 3500 

COMBUSTOR 0 05 36 o 

66,189 29,381 3806 520,0(l2ll) 1,2«36 25.090 3038 

66,1-89 13,853 3268 317,3<lOl9) 1,2672 25,510 2801 1,133 3219 

COMBUSTOR 0 06 39 3 

66,565 27.133 3803 522,9(1220) 1.2005 26,537 3007 

66,565 13,906 3365 336.5(1053) 1,2623 26,559 2870 1,062 3050 

COMBUSTOR REGEN 07 00 2l 

66,565 27.133 0101 650,7(1333) 1,2228 25,099 3102 

66,56b 12,007 3570 Ol6,8(llg7) 1,2515 25,550 2950 1,160 jo2i 

NOZZLE Ofl oi « 

88.001 27.133 3803 522,9(l2o5) 1,2005 25,537 3007 

86.801 0.739 1720 *228,5( O97) 1,3265 25.568 2106 2,911 6U2 

NOZZLE PO 09 02 0 

88.801 27.133 3803 522,9(l2o5) 1,2005 25,537 3007 

88,80,1 0,387 1063 -308,2( 0}7) 1,3001 25.568 1953 3,302 6009 

NOZZLE AE REGEN 50 03 0 

88,801 27,133 0101 650,7(1333) 1,2228 25,099 3102 

86,601. 0,603 I’OO *156,o( 567) 1,3167 25,568 2229 2,6i« 6362 

NOZZLE' PO REGEN 61 0« 0 

88.801 27,133 0101 650.7(1333) 1,2226 25,099 3102 

88.001 0,387 1623 -258,9( 0&7) 1.J313 25,568 2050 3,291 6706 

FICTIyE C0MBU8TR 71 60 0 

66,565 276,500 0“73 522,9(l0 a 0) l,21bS 26,283 3208 

66,56s 0,387 1016 -688,5( 2 7 9) l.JfelO 26,360 1615 0,821 7786 

FICUvE NOZZLE 72 65 0 

86.801 17,805 3789 502,0(120“) 1,2412 25,537 3026 

88.801 0.910 1970 -108,3( 5 7 7) 1.3150 25.568 2205 2,501 5700 


6 "/A « A/AC MUM)rt G _ 1VAC PhJ ETAC 

2,406 0,22978 21,623 0,3670 3062 15,690 160,1 0,09 0,20 

2,292 0,22890 21,623 0,3688 3066 15,904 160,4 0.49 0,17 

2.277 0.22855 21.623 0,3690 3072 16,126 160,6 0.09 0,10 

2,210 0,22096 21,623 0,3753 4482 16,637 161.0 0,49 0,04 

2.382 0.22353 21,623 0,3777 3095 13,566 161,6 0.09 0,07 

2.383 0.23131 21,623 0,3650 3096 13.839 161.7 0.49 0,50 

2.397 0,23758 21,623 0,3553 3495 13,069 161.6 0,49 0,61 

2,909 0,22520 21,623 0,3709 3093 11,264 161,6 0.49 0,68 

2,017 0.20936 21,623 0,0032 3093 9.937 161.5 0,09 0,70 

2,009 0.20936 21,623 0,0032 3585 11,131 165.6 0,09 0,70 

2,017 0,00358 21,623 1,9371 00B7 o.iSJ 207.5 0,09 0,70 

2,417 0.02820 21,623 2,9900 0631 2,630 210,2 0.49 0,70 

2.049 0,04358 21,623 1,9372 4674 4,306 216,2 0.49 0,70 

2,009 0,02663 21,623 3,1698 0809 2,792 220,2 0,09 0,70 

2,257 0.05062 21,623 1,6679 5398 6,120 209,6 0,09 1,00 

2,040 0,00358 21,623 1.9J71 4285 4,864 196.2 0,09 0,70 



REACInG a 0061 BUOCK * 110 fltfE * 190,66? 



TT a <J9fiS, 


PAG6 


Si.08 CAttAU P-IB/PSO 
0.000 2.070fc«02 2.7188 09 
0.000 1.63UE 02 2,7122 OO 
0,000 5,0832 02 5,733E 00 
0.000 6,8046 02 1.0136 01 
0,000 7.013E 02 1.037E 01 
0,000 7,2466 02 1,0146 01 
0.000 7,4436 02 1,0976 01 
0.000 7.S48E 02 1.Q93E 01 
0.000 7,5516 02 1.093E 01 
0,000 7.864E 02 WQB7E 01 
0,000 8.247fc 02 1,0S1E 01 
0,000 0.9536 02 9.805E 00 
1.S22E 01 9.754E 02 2.971E 01 
1,6466 01 9,6506 02 3.204E 01 
1.900E 01 1,0056 03 3,6886 01 
2,6056 01 i.OblE 03 4.787E 01 
3,1106 01 1,102E 03 5.884E 01 
3.316E 01 1.U9E 03 6.333E 01 
3.774E 01 1,1566 03 b,654E 01 
3.660E 01 1,1oSE 03 9,1926 01 
3,8946 01 1.166E 03 9.264E 01 
4,4876 01 1.216E 03 1,2306 02 
5,1566 01 1,2746 03 1.580E 02 
5.390E 01 1»29«E 03 1.705E 02 
5.0216 01 1.333E 03 1.6496 02 
7.702E 01 1.408E 03 1.538E 02 
9,5856 01 1,4506 03 1.4116 02 
9.647E 01 1.451E 03 1.4076 02 
1,0066 02 1,4596 03 1.384E 02 
2.3556 02 1,6316 03 8,6726 01 
2.972E 02 1.690E 03 6.895E 01 
3,9996 02 1.709E 03 7.6506 01 
4,8406 02 1.860E 03 8.255E 01 
4,0616 02 1,8696 OJ 6,2646 01 
4.942E 02 1,8766 03 8.320E 01 
6,3306 02 1.996E 03 9.248E 01 
7.487E 02 2.097E 03 9.171E 01 
8.553E 02 2,1896 03 8.69eE 01 
1,0236 03 2.369E 03 5,3286 01 
1.0246 03 2.370E 03 5.305E 01 
1,0656 03 2,4376 03 4.065E 01 
1,1616 03 2.61U£ 03 3.971E 01 
1,2916 03 2,8806 03 2.9S4E 01 
1.318E 03 2.944E 03 2.709E 01 
1.356E 03 3.040E 03 2.436E 01 
1.365E 03 3.062E 03 2.372E 01 
1.392E 03 3,1026 03 1.601E 01 
1.4S2E 03 3,2096 03 1.S18E 01 
1,4556 03 3.2166 03 1.976E 01 
1.4606 03 3,2346 03 l,97t,E 01 
1,4636 03 3,24«E 03 1.395E 01 
1.472E 03 3.280E 0! 1.269E 01 
1.479E 03 3.3096 03 l,l«8E 01 
1.499E 03 3.402E 03 7.616E 00 
U530E 03 3.532E 03 2,3246 01 
1,6116 03 3.790E u3 2.511E 01 


P-IB/PTO P-OB/PSO P-OB/PfO 
1,4096*03 0,000 0,000 

1,4096*03 0.000 0,090 

2.9606*03 0,000 0,090 

5,265E«03 0,000 0,000 

5.3896*03 0.000 0,000 

5,2686*03 0,000 0,090 

5,7016*03 0,000 0,000 

S,680E*03 1.465E 01 7,61(16*03 

5.679E-03 1.474E 01 7,6626*03 

5,6516*03 1.9356 01 1.0066*02 

5,4646*03 2,4926 01 1,2956*02 

5,1286*03 3.2316 01 1,6796*02 

1,5446*02 4.043E 01 2,101E*U2 

i,666b*02 4,1306 OL 2,1516*02 

1,9176*02 4,3666 01 2.2696*02 

2,4686*02 5.0026 01 2.6006*02 

3 ,0566*02 5.462E 01 2,a39E*v2 

3,2926*02 5,2166 01 2,7126*02 

4,4986*02 4.674E 01 2,4306*02 

4,7786-02 5.3446 01 2,7786*02 

4,B156*02 5,4336 01 2,8246*02 

6,3936-02 9,2106 01 4,7076*02 

8,2136*02 1,1306 01 5,8726*03 

8,8646*02 1,0606 01 5.6146*03 

8,5706*02 9.678E 00 5.1J4E-U3 

7,9936*02 9,1046 00 4,7326*03 

7,3346-02 8.6786 00 4.5116*03 

7,3166*02 6,6666 00 4,5046*03 

7,1936*02 8,5876 OO 4,4636*03 

U.5O7E-02 4,8856 01 2,5346*02 

3.5846-92 6.269E 01 3.298E-02 

3,9766*02 8,5416 01 4,4406*42 

4,2916*02 6,5726 01 4.456E-U2 

4,2956*02 0.3736 01 4,4566-02 

4.324E-02 6,5766 01 4,4576*42 

4,8076-02 0,62|E 01 4,0026*02 

4,7676*02 6.661E 01 4,5026*42 

4,5206*02 8.696E 01 U,520E*02 

2,7696*02 5.S26E 01 2,7696*42 

2,7576*92 5.305E 01 2,7576*02 

2,1136-02 4,0656 01 2,li3E*02 

2.0646*92 3.9716 01 2,0646*92 

1.5356*02 2,9546 01 1,535E»42 

1.408E-02 2.70VE 01 1,4086*02 

1,2666*02 2.4366 01 1.2666*02 

1.233E-92 2.3726 01 1.2336*02 

8,3246*03 2.1606 01 1,1226*02 

7.692E-03 I.S18E 01 7,692E*b3 

1,027t*02 1.4946 01 7.7636*03 

1,0276-02 1.431E 01 7.436E-Q3 

7,2496*93 1.395E 01 7,2496*03 

6.3946*03 1.269E 01 6,5946*03 

5,9676-03 1 ,14 8E 01 5,9676*03 

3,9606*03 7.6186 OO 3.940E-03 

1,2086*02 2,3246 01 1,2906*02 

1,3056*02 2.5116 01 1.3056*02 









reading 

o OUbl BLOCK 

a 110 TIpE 

a 198.662 

MOC« ( 

>.0 

PI e 70(|.999 Tt s 

: 2988.8 
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XABs 


P-IB 


P-OB 


PDA 


QOX 


U- IB 

G-08 


CA-ALU 

P-tB/PSO 

P-187PT0 

P-UB/P30 

-p-oe/pro 

_ 6.372E 

01 

S.216E 

01 

1.226E 

01 

•2,265fc 

02 

-3.1BVE 

03 

•1.516b 

03 •l.e73E 

03 

3,9726 

03 

3,167b 

01 

1,6066-02 

3,' 47E 

01 

1.6066-02 

S- 6.6JVE 

01 

1.38SE 

01 

1.385b 

01 

-2,265b 

02 

-i.3?ib 

03 

-1.578E 

03 -1.795E 

03 

0.289b 

03 

3,577b 

01 

1,8596-02 

3.5776 

01 

1,8596-02 

05 6.6566 

01 

1.380E 

01 

1.01 Ob 

01 

-2.2656 

02 

-3.0U5E 

03 

•1.589b 

03 ■ 1.B16E 

03 

0.337E 

03 

3.S60E 

01 

-1.8526-02 

3.640E 

01 

1,B92t-02 

6 . 660 E 

01 

1.380b 

01 

1.012E 

01 

•2,2656 

02 

•3.009E 

03 

•1.591b 

03 -U818E 

03 

0,3026 

03 

3.5606 

01 

1.8526-02 

3,6076 

01 

1,8956-02 

6 . 660 E 

Ot 

1.311E 

01 

1.025E 

01 

•2.265E 

02 

■3,0266 

03 

-1.5976 

03 •1,8296 

03 

0,3666 

03 

3,36(iE 

01 

1.7596-02 

3.660E 

01 

1,9136-02 

6,80<,E 

01 

7.300E 

00 

6.370E 

00 

•1.122E 

02 

■3.5026 

03 

•1.637E 

03 -1.905E 

03 

0,5836 

03 

1.8966 

01 

9,8526-03 

1.605E 

01 

8,5506-03 

6.913E 

01 

5.007E 

00 

6.337b 

»0 

1.659b 

01 

•3.5/8E 

03 

•1.608b 

03 -1.929E 

03 

0,665b 

03 

1,396b 

01 

7.2576-03 

1.637E 

01 

8,5076-Uj 

6.990E 

01 

S.185E 

00 

0.910E 

00 

1.520E 

02 

•3.6156 

03 

•1.659b 

03 •1,956E 

03 

0.760E 

03 

8,2256 

00 

0,2756-03 

1.260E 

01 

6.590E-03 

7,06aE 

01 

2.S11E 

00 

3.S75E 

Oo 

2.022b 

02 

-3.6U9E 

03 

-1.666E 

03 -1.983E 

03 

O.806E 

03 

6,0856 

00 

3.370E-03 

9.232E 

00 

0,7996-03 

7.133E 

01 

1.900E 

00 

2.969E 

Oo 

3,0106 

02 

■3,6766 

03 

*1.671E 

03 a2>005E 

03 

0,922b 

03 

5,0106 

00 

2.6006-03 

7.667E 

00 

3,9856-03 

7.210E 

01 

1.351E 

00 

2.025E 

00 

3.657E 

02 

•3.712E 

03 

■1.678E 

03 -2.030E 

03 

5,036b 

03 

3,090b 

00 

1.8106-03 

5.229E 

00 

2.716E-03 

7,26jE 

01 

1.08SE 

00 

1.867E 

Oo 

3,876b 

02 

■3.726t 

03 

-1.660E 

03 -2,0066 

03 

5,088b 

03 

2.8026 

00 

1.0566-03 

0.8226 

00 

2,5066-03 

7.HUE 

01 

7«89 OE' 

•01 

1.305F 

Oo 

U.U60E 

02 

-3.766E 

03 

•1.687E 

03 -2.0796 

03 

5,273b 

03 

2,0386 

00 

1,0596-03 

3.3706 

00 

1,7'5H6»0! 

7.029b 

01 

7,60 06' 

•01 

1.1SJE 

Oo 

0.5026 

02 

»i.7e9E 

03 

•1.688E 

03 *2.0826 

03 

5,2906 

03 

1.963b 

00 

1.0206-03 

2.972E 

00 

1.50SE-03 

7.50UE 

01 

6,302E> 

<01 

3.800E. 

.01 

0.7536 

02 

•3,7686 

03 

-1.691E 

03 -2.0986 

03 

b,370t 

03 

1,627b 

Ou 

8,0596-00 

9,8136-01 

5,1016-00 

7.505E 

01 

6.29SE. 

•01 

3.7596. 

■01 

0,7606 

02 

•3.788E 

03 

-1.691E 

03 •2.098E 

03 

5,375b 

03 

1.626b 

00 

8,0506-00 

9.707E" 

•01 

5.095E-QO 

7.637E 

01 

fl.OOOE. 

• 01 

0.000 


0,869b 

02 

•3.826E 

03 

•1.695E 

03 •2.131E 

03 

5,0266 

03 

1,0336 

00 

5.3696-00 

0,000 


0,000 

7.922E 

oi 

1.095E 

00 

0.000 


5,1686 

02 

■3.833E 

03 

•1.703E 

03 "2.131E 

03 

5,525b 

03 

£.8286 

00 

1.0706-03 

0,000 


0,000 

8.312b- 

01 

8,500£. 

•01 

0.000 


5,56(16 

OR 

•3.8016 

03 

•1.710E 

03 -2.131E 

03 

5,6306 

03 

2,195b 

00 

1.1016-03 

0,000 


0.000 

6 . 593 E 

01 

6,950E-0 1 

0.000 


5,7556 

02 

•3.807b 

03 

•1.716E 

03 •2.131E 

03 

5,6806 

03 

1,795b 

00 

9,3296-00 

0.000 


0,000 

6.879b 

oi 

9.050E-01 

0.000 


5.9536 

02 

•3.857E 

03 

-1.726E 

03 >2.1316 

03 

5.707E 

03 

2,000b 

00 

1,2686-03 

0,000 


0,000 

6,68oE 

01 

9.05SE-01 

0.000 


S.953E 

02 

•3.857E 

03 

•1.7266 

03 -2.1316 

03 

5.707t 

03 

2,00 HE 

00 

! • 269E-03 

0,000 


0,000 



READING = 0061 BLOCK B 110 yJ mE b 118.662 «AC« 6,0 PT = 744.999 TT s 2988, 


PAGE 6 


X DOR Al, CURAG ce HC 

D.OOqE 01 1.2426 02 1.2426 02 2.3806-03 b,484E«02 

4.04JE 01 2»106E»01 1.2446 Og 2.5816-03 6,7246-02 

0.083E 01 8.B77E 00 1,3336 02 2.7756-03 8,0676-02 

4.1S2E 01 1.026E 01 1,9362 02 2.845E-03 6.709E-02 

4.1S0E 01 3,713E 00 1,4736 02 2.902E-03 6,ei2E-02 

4.102E 01 ts.TQOfc 00 1.5U0E 02 2.9626-03 B.3656-02 

4,2«6E 01 1,25«E 01 1.66SE 02 3,1136-03 5,5o9E-02 

4.20JE 01 6.725E 00 1.732E 02 3,2726-03 5.039E-02 

4.28 2 E 01 1.633E-01 1.7346 0 2 3.029E-0J 5.4806-02 

4.28sE 01 1.157E 00 1.746E 02 2,9986-03 5.4B6E-02 

4.43 V E 01 2.384E 01 1,9846 02 3.U5E-03 4.707E-02 

4,48oE 01 7.67JE 00 2.061E Og 3,1296-03 4,b»SE«02 

4.56 0 e 01 1,201E 01 2.181? 02 3,l2«E-03 S.0/6E.02 

4.625E 01 9.414E 00 2,27bE <>2 3.423E-03 4.7636-02 

4,6266 01 1,448E-01 2,277? 0? 3.1746-03 3,2146-02 

4.63a? 01 8, ISlE-Ol 2.265E 02 3,1306-03 5.3016-02 

4.731E Ol 1.266E 01 2.411E 02 3,0916-03 5.353E.02 

4,61lE 01 9.164E OO 2.503F 02 3.049E-0S 5.262E-02 

4.680E 01 7.535E 00 2.S78E Og 2.9B6E-03 5.U0E.O2 

5.0286 01 1.4336 01 2.722E Og 3,o7«E-03 3.8626-02 

S.029E 01 9.8S8E-02 2.723E 02 2.635E-03 4.316E-02 

5.0B2E 01 5.015E 00 2.77JE 0 2 2.765E-03 3.650E.02 

5,2236 Ol 1.212E 01 2.894E 02 2,6476-03 3.563E-02 

5,433E 01 1.563E Ol 3.050E O2 2.692E-03 2.7/5E-02 

5.4636 01 3,5636 00 3.0SbE 02 2,7606-03 2.5416-02 

5.5586 01 5.242E 00 3.1366 02 2.722E-03 2,3656-02 

5.576E 01 1•1946 00 3,1506 02 2,7226-03 2,3166-02 

5.6346 01 1.656E 00 3.1696 02 2.599E-03 1.9UE-02 

5,7776 01 4,4456 00 3.213E 02 2.673E-03 1.588E-0? 

5.7826 01 2.B44E-01 3,2166 02 2.653E-03 l.7«6E-02 

5.796E 01 7,14«E-01 3.223E 2.745E-03 1.674E-02 

5.80at 01 4.6996.01 3.226E O2 3.263E-03 1.255E-02 

5.H3j£ 01 1.633E 00 3.244E 02 2.5J2E-Q3 1.452E-02 

5.855E Ol 1,1506 00 3.256E 02 2.4S1E-03 1,3806.02 

5.927E 01 3.6296 00 3.292E 0 Z 2.333E-03 1.0S1E-02 

6,0296-01 4,6076 00 3.338? Og 2,3346-03 2,3036-02 
6,23oE 01 9.364E 00 3.432E 02 2.965E-03 1,9506-02 

b,37eE 01 7.340E 00 3.S0SE 0 2 3.024E-03 2.170E-02 

6.619E 01 1,1926 01 3,6246 02 3.174E-03 2.129E-02 

6,6566 01 1,654? 00 3.641E 02 3.29UE-03 1.9946-02 

6.660E 01 1.694E-01 3,6436 02 3,3496-03 2.008E-02 

6 ,68oE 01 8,580E-01 3.651E 02 3.343E-03 1.998E-02 

6,84 fe £ Ol 7.389E 00 3.725E 02 3,1756-03 1.47bE«02 

6,9136 01 2,7876 00 3.753E O2 3.145E-03 1,3«9E„02 

6,99 0 E 01 2.974E 00 3.783E 02 3,0786-03 1.068E-02 

7.0626 01 2,426g 00 3,8076 02 3.027E-03 8.817E-03 

7,123E 01 1.819E 00 3.825E 02 2,9916-03 7.S93E-03 

7,2186 01 2,4216 00 3,8496 02 2,9296-03 5,81)76-03 

7,26iE 01 9.5S1E-01 3,0596 02 2.907E-O3 5.262E-03 

7.4146 01 2.951E 00 3.889E 02 2,8476-03 4.069E-03 

7.429E 01 2,4136-01 3.8916 02 2.632E-03 3.798E-03 

7.504E 01 9.540E-0! 3.900E 02 2,7236-03 2.320E-O3 

7.5056 Ol 1.463E-03 3.9006 02 2.722E-03 2,3196.03 

7.637F 01 9,3i|0E-0l 3.905E Og 5,6776-03 1.9A6E.0J 

Ob 7.9226 01 1.090E 00 3,91bF. 02 2,8296-03 4.1B7E-03 

CD 8,3126 01 1,4226 00 3,9306 02 2,7696-03 3.419E.03 



«EACI>jG a 0061 BLOCK a HO a 198,662 MACH 


PI a 7«0.999 T1 s 2988.6 


PAGE 7 


X OORAG CORAG CP HC 

8.5SJE 01 6.378E-01 3.936E Oa 2.723E-03 2,918E«Q3 

O 8.8796 01 2,732E»01 3.9396 02 2,761E»03 3.669E.03 

8,66oE 01 0.000 3.939E 02 2.761E«03 3.670E-03 



READING * 0061 8(.DCK ? 1JO |Ii«R = 198,6tS MACH 6.0 PI = }U 

RAMJET 

ENGINE PERFORMANCE 

CALCULATED THRUST,,,,,.... 207, (LBF) 

MEASURED THRUST..,...... ELS. (LBF) 

CALCULATED SPECIFIC impulse,,...... too, UBF-SEC/LBM) 

MEASURED SPECIFIC IMPul.SE ... 6£4, UBF-atC/'LBM) 

CALCULATED THkUST COEFPICIEnT. 0,0829 
MEASURED THRUST COEFFICIENT.»,...»»»* C,086£ 


REGENERATIVE-CCOLEo ENGINE 
calculated 

stream thrust,,.,,,.. 

net thrust,.,,.. 

SPECIFIC IMPULSE.,.,,,,. 

thrust coefficient........ 


PERFORMANCE 


9463, (LBF) 

385, (lsf; 

1119, (LBF»S£C7LBM) 
0,1544 


momentum 


FORCES 


INLET FRICTION DRAG,,..,,,,. 
INLET MOMENTUM CHANGE,,,,,,, 

COMBUSTOR FRICTION DRAG. 

COMBUSTOR STRUT DRAG.. 

COFflUgTOR MOMENTUM CHANGE,,, 
NOZZLE FRICTION DRAG,,,. 

NOZZLE STRUT drag.. 

NOZZLe MOMENTUM CHANGE,,,,,, 
NQZZlE PRESSURE integral.... 
external friction drag. 

EXTERNAL PRESSURE INTEGRAL',, 
TOTAL EXTERNAL DRAG......,,. 

TOTAL STRUT DRAG.,..,,,,,,,, 

CAVITY FORCE.. 

CALCULATED LOAD CELL FORCE., 
MEASUrE-D LOAD CELL FORCE,,,, 
FUEL VACUUM SPECIFIC IMPULSE 


129.2 (LBF) 
-759,1 (LBF) 
239.9 (LBF) 
■35,56 (LBF) 
179, (LBF) 
29,80 (LBF) 
-0,00 (LBF) 
792, aerj 
822, (LBF) 
62,41 (LBF) 
>1107, (LBF) 
■1169. (LBF) 
■38,56 (LBF) 
-9B7, (LBF) 
■1999, (LBF) 
■1991, (LBF) 


STATIONS 


NOMINAL COhl LEADING EDGE., 
SPIKE TRANSLATION, 

INLET THROAT 

CORL LEADING EDGE,. 

NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE., 
STRUT LEADING EDGE, 

STRUT trailing EDGE........ 

(JOMBUsTOH EXIT.. 


1,829/ (IN) 
90,900 (IN) 
36,70V UN] 
75,099 (IN) 
68,801 (IN) 
57.965 (IN) 
66,565 UN) 
66,565 UN] 



2988,6 


let e 



ANCLE of ATTACK 

MASS FLOK RATIO..,,,,,,,.. 

ADDITIVE DRAG COEFFICIENT................ 

LIMITING PRE63URE RECOVERY EFFICIEnCY«,,, 

DELTA PT2... 

TOTAL pressure RECOVERY - SUPERSONIC,,,,• 

TOTAL PRE8SURE RECOVERY * SUBSONIC. 

INLET PROCESS EFFICIENCY . SUPERSONIC,« 

INLET PROCESS EFFICIENCY . SUBSONIC. 

KINETIC ENERGY EFFICIENCY - SUPERSONIC... 
KINETIC ENERGY EFFICIENCY - SUBSONIC, 

ENTHALPY AT PO - SUPERSONIC.,.,... 

ENTHALPY AT PO - SUBSONIC................ 


0,000 (DEGREES) 
0,7893 
0,0285 


V.I81B 


0.1912 (P81) 


0.3711 


0.1896 


0.9136 

0.9299 

0.8903 

-3.65 (BTU/LBM) 
29,01 (bTU/LBPJ 


COMBUSTOR 


FUEL-AIR RATIO. 0.0162 

EQUIVALENCE RATIO,,.'.... 0.992 

COMBUSTOR EFFICIENCY,............ 0,702 

TOTAL PRESSURE RATIO...... 0.0961 

COMBUSTOR EFFECTIVENESS. 0.6308 


INJECTOR DISChARGE COEFFICIENTS 0,4539) 0.9212, 


0,7521) 0,7228 


nOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.,,, 0,9599 


NOZZLE COEFFICIENT - CT. 0,8639 

PROCESS EFFICIENCY..... 0.9036 

KINETIC ENERGY EFFICIENCY... 0,8997 


FUEL INJECTORS 

INJECTORS STATION VALVE 

1A 90.400 A 

16 42,620 B 

1C 99,300 

2A 50,285 D 

2C 96,250 E 

3A 55,575 

3H 57,760 

« 46,310 






















































Reading 61 


t = 205.86 sec. 


72 



ORIGINAL PAGE IS 
OF POOR QUALITY 


3|o4l7r' 


READING s 0Q61 BL.0CK = 116 yl^E = 205,< 


P 1 H GAMMA 

WIND TUNNEL 1 0 5 

0.000 744,999 2991 66b,9( 792) 1.2931 

O.OOo 0.366 4y5 .31,6< 97) 1,3969 

SPIKE TIP NS 206 

O.oOo 16,712 2991 666.9f 7q2) 1,2930 

O.bOo 17,057 2929 0 48,1C 774) 1,2930 

WIND TUNNEL 300 

O.OOo 744,999 2991 666,9t 792) 1,2931 

0,000 0,401 409 >30.6( 9&) 1,3969 

SPIKE TJP NS 400 

0,600 16,712 2991 bbb,9( 7q2) 1.2930 

0,600 16,963 2925 647,0( 773) 1,2931 

INLET THROAT 304 

40.400 409,615 290b 642,01 7&B) 1,2957 

40.400 '16,643 1470 234.2( 3b3) 1,3497 

INLET UpNfiSK 6 C ' 3 

40.400 309.615 2908 642,0( 7 fc 8) 1,2957 

40,400 '16,163 1412 219,0( 3«8) 1,3530 

INlfT 0NNR8K 704 

40.400 139,419 2906 642.07 7bB) 1,2937 

40.400 119,225 2606 bll,3( 738) 1,2990 

COMBUgTOR 0613 

40,410 240,756 3021 642,«( 822) 1,2909 

40,410 2}.b73 1736 262,1C 4(|6) 1,3337 

COMBUSTOR 0-9 2 202 

40,65] 167,014 3254 640,3( SqO) 1,2799 

40,851 35,08? 3216 324,77 580) 1.3147 

COMBUSTOR 0 10 3 21 

41.341 161,668 3246 6J8,2( 607) 1,2600 

41.341 26,985 2186 316,07 571) 1.3157 

CQMBUsTOR 0 li 4 21 

41,500 151,246 3244 637,57 Bs7) 1,2801 

41,500 31,063 2257 336.77 592) 1,3132 

COMBUSTOR 0 12 3 21 

41,841 130,166 3236 635,87 Ba5) 1,2602 

41.641 31,923 2350 364,07 6l9) 1,3100 

COMBUSTOR 0 13 6 21 

02,460 102,468 3227 632,17 381) 1,2604 

42,46o 33,776 2510 411,37 6&6) 1,3046 

COMBUSTOR 0 14 7 21 

42,62b 98,643 2850 633.27 7q5) 1.2987 

42.826 30.894 2164 422.17 587) 1.3217 

COMBUSTOR 0 15 8 21 

42.836 101,656 2771 633,l( 772) 1,3024 

42.836 30,816 2083 422,57 &63) 1,3254 

COMBUSTOR 0 16 9 21 

42.901 99.674 2758 632,67 7*8) !,3o30 

42.901 30,303 20/3 423.17 5*1) 1,3239 

COMBUSTOR 0 17 10 ‘2l 

44.31(1 74,820 2718 e>20.57 756) 1.3043 

44,310 27,803 2145 445,27 5fl2) 1.3234 

„COMBUSTOR 0 16 1J 2) 

*^44.80 0 72.379 2702 613.87 73I) 1,30«6 

w «4,400 26.934 2133 441.77 579) 1,3238 


>2 HALH 6.0 PF B 744,999 TT => 2991,1 
HAMJET PERFORMANCE 

SUMMARY REPORT 
M.OLRT SONV MALM VEL S ft/A ft 

28,955 2577 

28.953 987 5.942 5912 1.627 0,10593 21.166 
28,934 2577 

28.954 2552 0,380 971 2,079 0.10593 21,166 

28.955 2577 

28,934 992 5,956 5908 1.827 0,10654 21.666 

28,954 2577 

28,954 2550 0,392 999 2.079 0.10854 21.688 

28.954 2544 

28,454 1846 2,447 4517 1.878 1.08509 21,166 

28.954 2544 

28.954 1811 2,540 4601 1,878 0.96645 21,166 

28.954 2544 

28.954 2502 0.495 1239 1,933 0.98645 21.166 
26.249 2620 

28.248 2020 2,160 4362 1.954 1,06757 21,217 
26,328 2694 

28.529 2253 1.764 3975 1.984 1.09118 21,217 

26.528 2691 

28.529 2239 1,793 4015 1.994 1,07929 21,217 

28.528 2690 , 

28.529 2273 1,707 J879 1,998 1,07243 21,217 

28.528 2688 

28.529 2316 1,592 3666 2,008 1.05338 21,217 

28.528 2603 

28.529 2369 1,392 3324 2.024 1,00660 21,217 
27.268 2596 

27.26B 2284 1,423 3249 2,053 0.98998 21.271 

27.183 2369 

27.183 2247 1.445 3246 2,044 0.98770 21.271 
27.171 2564 

27,170 2243 1.444 323s 2,044 0.98512 21.271 

27.169 2547 

27.169 2279 1,300 2962 2.060 0,91327 21,271 
27.168 2540 

27.168 2873 1,299 2952 2,061 0.69943 21,2/1 


A /AC MuMTM « IVAC PHI ETAC 
0,7801 . 3967 9,733 187,4 

0,7801 4047 1.596 191,2 

0,7801 4063 9,966 187,3 

0,7601 4063 1,685 167.3 

0.0/62 3339 76,175 157,8 

0,0636 3373 70,526 159,4 

0,0638 3373 16,995 159,4 

0,0762 3339 73.732 157,4 0.07 0,42 

0,0759 3304 67.406 155,7 0,07 1,00 

0.0768 3218 67.349 151,7 0.07 1,00 

0,0772 3173 64.650 149.5 0.07 1,00 

0,0786 3075 60,370 144,9 0.07 1,00 

0,0823 2904 52,001 136,9 0,07 1,00 

0.0639 2612 49.993 132,2 0,15 0,11 

C.OB at 28)0 49,629 132,1 0,15 0,02 

0,0843 2795 49,571 131.4 0.15 0,00 

0,0909 260b 42,044 122.5 0,15 0,00 

0.0923 2589 41.262 121,/ 0,15 0,00 



iREAOInG = 

0061 

BL.OCK 

b. 118 

Tint = 

205,862 MACH 6,0 

PI 

744 

999 T1 

= 2991,1 





PAGE 


P 

T 

M 


GAMMA 


SCNV 

MAtH 

VtL 

S 

w/A 


A/AC 

K0M1M 

15 

IV'AC PHI 

t'TAC 

COUBUsTOh 

0 

19 

12 21 















45,621 

73,354 

2000 

600,0( 

779) 

,3000 

27,501 

2575 











** «5,62i 

33.999 

2336 

464,5( 

630) 

,3154 

27.301 

2366 

.152 

2679 

2.068 0 

.06988 

21,271 

0,0933 

2584 

57,040 

121.5 0,15 

0,15 

COMBUSTOR 

0 

20 

13 -21 















46,250 

69,243 

2652 

617.2C 

799) 

,3005 

24.935 

2031 











46,25o 

35,405 

2259 

466,2( 

669) 

1.3217 

24,935 

2440 

1.050 

2561 

2,205 0 

.87323 

21.438 

1,0958 

25 7S 

34,747 

180.1 0,30 

0,05 

COMBUgTOR 


21 

14 -21 















46,2bo 

70.092 

2562 

617,1C 

>71) 

,312b 

24,040 

2594 











46.26g 

35,427 

2166 

406,2< 

641) 

,3260 

H4.b4h 

2397 

,006 

2559 

2.194 0 

.07254 

21,452 

0,0959 

2575 

34,703 

120,1 0.36 

0,01 

combustor 

0 

22 

15 21 















46.336 

71.195 

2547 

616,3( 

766) 

.3133 

24,635 

25BB 











46,336 

35.596 

2153 

406,3( 

636) 

.3267 

24,835 

2391 

,067 

2551 

2,191 0 

.06928 

21.432 

0,0963 

2577 

34,464 

120.2 0,3ti 

0,00 

combustor 

0 

23 

16 21 















47,3io 

70.765 

2515 

606,5( 

7 5 5) 

1,3144 

24,033 

2573 











47,310 

CQhBUsTOR 

37,773 

2160 

469.3C 

639) 

1.3204 

24,033 

2395 

,011 

2422 

8.100 0 

.60932 

21,432 

0,1034 

2614 

30,465 

122.0 0.10 

0,00 

4B.no 

68,994 

2490 

590,3( 

747) 

.3152 

24,633 

2561 











40,i 10 

35.172 

2114 

474,4( 

624) 

.3281 

24,632 

2371 

,050 

2490 

8,186 0 

.74339 

21.452 

0,1126 

2673 

20,763 

124,7 0.50 

0,00 

CORBUsTOR 

0 

25 

10 21 















40,061 

60,236 

2472 

590,6C 

741) 

,3150 

24,637 

2551 











4B.061 

32,100 

2056 

454.3C 

6o5) 

.3301 

24,037 

2340 

.116 

2611 

2.185 0 

.66258 

21.452 

0,1265 

27 70 

26,886 

129,6 0,50 

0,00 

COMSUgTOR 

0 

26 

19 15 















50.301 

62,775 

2344 

586,0( 

760) 

.3230 

22.751 

2603 











50,301 

21.003 

1703 

391.7C 

564) 

.3435 

22,751 

2266 

,370 

3134 

2.386 0 

.54360 

21.609 

0,1552 

2940 

26.476 

136.0 0,64 

0,01 

CCIMBUsTOfi 

0 

27 

20 0 















50.311 

62.777 

2344 

58/.9C 

760) 

.3230 

22.751 

2603 











50,311 

20.926 

1701 

391,o( 

563) 

,3436 

22.751 

2267 

,373 

3130 

2.386 0 

• 54290 

21,609 

0,1554 

2941 

26,479 

136,1 0.64 

0,01 

COMBUSTOR 

0 

20 

21 3 















50,641 

63.770 

2300 

583.0C 

747) 1 

.3245 

22.730 

2586 











50.6,41 

COMBUsTOR 

16.042 

1650 

355.2C 

Sl9) ] 

1,3494 

22.730 

2207 1 

1,532 

3362 

2.380 0 

.50774 

21,609 

0,1662 

2906 

26.604 

130.3 0.64 

0,00 

52,251 

54,959 

2536 

2 573,9C 

025) : 

1,3137 

22,953 

2606 











52,25) 

15.662 

1066 

33fl,5< 

590) i 

1.3376 

22.953 

2327 J 

1,475 

3432 

2.360 1) 

.43273 

21,609 

0,1950 

3097 

23.060 

145.3 0.64 

0,00 

COMBUSTOR 

0 

30 

23 5 















54,351 

46,163 

2067 

561.ac 

9 3 9) 1 

1,2979 

23,286 

201? 











54,35i 

COMBUgTQR 

14.662 

2106 

315, H 

695) ] 

1.3215 

23,207 

8483 1 

1,413 

3509 

2,407 0 

.55468 

21.609 

0,2379 

3250 

19,341 

150,4 0.64 

0,21 

54,851 

46.357 

2051 

550.4C 

933) : 

1,2906 

25.276 

2812 











54.851 - 

14.021 

2100 

291.3C 

660) : 

1.3244 

25.270 

2442 : 

1,497 

3650 

2,405 0 

.34010 

21.609 

0,2460 

3263 

19,328 

151.9 0,64 

0,20 

COKBU$tOR 

0 

32 

25 4 















55,601 

44,954 

2902 

554,47 

950) 1 

1,2960 

23.556 

2831 











55.60t 

12,067 

2126 

274.6C 

673) 1 

1,3230 

23.536 

2440 3 

1.528 

3741 

2.412 0 

.32007 

21.609 

0,2631 

3326 

16.644 

153,9 0,64 

0,23 

combustor 

0 

33 

26 3 















SS,76o 

“4.704 

2911 

553,5C 

953) 1 

1,2956 

23.346 

20 34 











55,76o 

11,064 

2127 

271.0C 

6 7 4) 1 

1.3229 

23.547 

2440 1 

1.536 

3760 

8.415 0 

.31063 

21.609 

0,2663 

3335 

18.514 

154,5 0,64 

0.25 

COMBUSTOR 

0 

34 

27 4 















56,36i 

30,340 

3075 

550,7 C1011) 

1,2875 

23,510 

2094 











56,36l 

COMBUgTOS 

8.069 

2107 

227,5C 

692) 

1.3166 

23.512 

2469 1 

1,620 

4021 

2,439 0 

.24008 

21,609 

0,3401 

3473 

15,502 

160,7 0.64 

0,29 

57.766 

42.422 

2920 

544,9C 

959) 

1.2945 

23.304 

2639 











57.786 

6.539 

1073 

168,5C 

586) 

1.3323 

25.305 

2303 1 

! ,804 

4540 

2.410 0 

,22929 

21,609 

0.3679 

3531 

15,464 

165,4 0,64 

0.24 

COMBUSTOR 

0 

36 

29 4 















57.641 

35,570 

3213 

544,6(1059) 

1,2804 

23.060 

2940 











57.841 

COMBUSTOR 

0.525 

2317 

215.2< 

735) 

1.3120 

25.062 

2527 ! 

1 .607 

4061 

2.455 0 

,22873 

21,609 

0,3669 

3533 

14,435 

163.5 0.64 

0.34 

57.401 

35.724 

3190 

544,5(1053) 

1,2811 

25.046 

2935 











57.961 

8.301 

2286 

21 0,2 C, 

725) 

1.3132 

25,046 

2513 . 

1,627 

4008, 2,453 0 

.22701 

21.609 

0,3717 

3556 

14.425 

163.6 0.64 

0.34 
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n GAMPA HOuKT SONV 

COPBUsTOR 0 38 31 10 

58,061 08,101 2797 544,0( 9i<i) 1,3006 23.264 2788 

58.061 5.659 1660 143.7( Si 6J 1,3428 23.265 2183 2,050 

COH8USTOR 0 39 32 " 4 

58,341 56,629 2659 543,1( 8b6) 1,3070 23,140 2733 

58,341 4.762 1436 ll6,7( 4a3) 1.3554 23.140 2045 2.253 

COVBUsTOR 0 40 Ji u 

58,567 61,535 2603 542.5( 8u6) 1.309$ 23,091 2709 

58,567 4,397 1342 107,St 4i3) l,36o9 23.091 1983 2.382 

COMBUsTOR 0 41 }« 5 

59.291 66.713 2«14 540.5( 7a2) 1.3181 22.928 2627 

59.291 3.225 1030 72.6( 3l5) 1.3792 22,928 1755 2,757 

COPBUgTOR 0 42 35 6 

60.311 32.425 3500 537.7(1160) 1,2645 23.967 3030 

60.311 10.087 2712 238.lt 670) 1,2940 23.975 2698 1,435 

COMBUSTOR 0 43 36 4 

62.J21 35.112 3392 531.6(1121) 1.2705 23,873 2996 

62,321 9,425 2531 209,It 8o7) 1.3017 23.678 2619 1,934 

COMBUSTOR 0 44 37 4 

63,741 32.330 3735 527.0(1243) 1,2498 24.242 3094 

63,741 13.381 3110 SeO.OCI0|0j 1,2756 24,258 2852 1,233 

COMBUSTOR 0 45 38 4 

66,205 29.921 3862 5l7,5Cl2fl8) 1.2407 24.405 3124 

66,205 13,296 3377 320.0(11q5) 1.2625 24.427 2946 1,067 

COM8USTOR 0 46 39 3 

66.581 27,762 3876 515,9(1293) 1,2391 24,425 3127 

66.581 15,163 3439 336.1(1128) 1.2594 24,447 £968 1,011 

COMBUsTQR HEGEN 47 40 21 

66,58; 27.762 4163 645.2Q4o2) 1,2219 24.389 3220 

66.58j 10.369 J448 340.4(lljl) 1.2577 24.446 2970 1,315 

NOZZLE At 48 41 4 

88.817 27.762 3876 51S.9(i273) 1.2391 24.425 3127 

88.817 0.761 1740 -276.2( 5g7) 1,3260 24.458 2166 2,907 

NOZZLE PO 99 42 4 

88.817 27.762 3876 515,9(1273) 1,239) 24,425 3127 

68.817 0.386 1471 -364.0( 439) 1,3401 24.456 2002 3.315 

NOZZLE,- AE REGEN 50 43 4 

88.817 27.762 4163 645,2(]4o2) 1,2219 24,389 3220 

88.817 0,824 1984 -204,8( 596) 1,3165 24.458 2287 2,852 

NOZZLE PO REGEN 51 44 4 

88.817 27.762 4163 645.2(i4o2) 1.2219 24,389 3220 

88.817 0,388 1624 -314.$( 4 8 9) 1.3317 24.458 2097 3,304 

FICTIVE COMBUSTS 71 64 0 

6b,58i 309.615 4838 515.9tl6i|0) 1,1977 25,536 3359 

66.581 0.38B 1145 -881,9( 326) 1.3469 25,697 1729 4.837 

FICTIVE NOZZLE 72 65 0 

88.817 21.395 3816 490.6(1269) 1.2410 24,428 3104 

88.817 0,856 1872 -232.4( 570) 1.3H00 24,456 2241 2.684 


VEL 5 (■/A ft A/AC hOM 1 N C IVAC Phi ETAC 

«475 2,395 0,22963 21,609 0,3674 3538 J5.972 163./ 0.64 0,30 

4609 2,368 0.22883 21,609 0,3687 3545 16,389 164.1 0.64 0,15 

4665 2.355 0,22836 21,609 0,3695 3549 16,556 164,3 0,b4 0,14 

4839 2.304 0.22482 21.609 0,3753 35bO 16,906 164,/ 0,64 0.08 

3871 2,460 0,22336 21.609 0,377/ 35/6 23,440 165,5 0,64 0,45 

4017 2.466 0,23116 21,609 0.3650 3579 14.431 165.6 0,64 0.42 

3515 2.492 0.23742 21.609 0,3553 3579 12.971 165.6 0.64 0.55 

3)44 2.504 0.22505 21,609 0,3749 3560 10,995 165.7 0.64 0,60 

2999 2,510 0.20922 21,6o9 0,«032 3580 9.752 165,7 0.64 0.61 

3905 2.542 0,20922 21,609 0,4032 3694 12,696 170,9 0,64 0,61 

6296 2.510 0.04355 21,604 1,9371 4606 4,261 213,1 0,6« 0,61 

6636 2,510 0,02768 21,609 3,0481 4759 2,854 220,2 0,64 0,61 

6522 2,542 0,04355 21,609 1,9372 4789 4.414 221,6 0,64 0,61 

6929 2.542 0.02617 21,609 3.2243 4974 2,818 230.2 0,64 0,61 

8363 2.346 0.04706 21,609 1,7928 5795 6,117 268,2 0,64 1,00 

6015 2,525 0,04355 21,609 1,9371 4465 4,071 206,6 0,64 0,61 
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2,3716 

03 

5,399E 

01 

2,8096-02 

5.3996 

01 

2,8096-02 

5*06oE 

01 

1,6846 

01 

1.6846 

Ol 

7,5316 

02 

2,4116 

03 

1.205E 

03 

1,2066 

03 

2,4376 

03 

4,3456 

01 

2,2616-02 

4.345E 

01 

2,2616-02 


01 

1.5886 

01 

1.5866 

Ol 

8.3226 

02 

2.6246 

03 

1.274E 

03 

1.3S1E 

03 

2,6156 

03 

4.0936 

01 

2,1296-02 

4,0936 

01 

2.1296-02 

5.435E 

0 1 

1,466£ 

01 

1.4666 

Ol 

U.642E 

02 

2.896E 

03 

1,3b66 

03 

1.532E 

03 

2 , salt 

03 

3,7836 

01 

1,9686-02 

3.783E 

01 

1,9686-02 

5,4856 

Cl 

1,3026 

01 

1.3026 

Ol 

4.2826 

02 

2.9896 

03 

1.3876 

Oi 

1.572E 

03 

2,9<|5E 

03 

3.3606 

01 

1.7486*02 

3,3606 

01 

1,7486-02 

5«5&o6 

01 

1.207E 

01 

1.2076 

Ol 

3,7976 

02 

3.0476 

03 

1.4166 

03 

1.631E 

03 

3,0416 

03 

3,1136 

01 

1.6206-02 

3.1136 

01 

1,6206-02 

5,5766 

01 

1.186E 

01 

1.186E 

0| 

3.699E 

02 

3.064E 

03 

1.422E 

03 

1,6436 

03 

3,0616 

03 

3.0616 

01 

1.5926-02 

3,0616 

01 

1.592E-02 

5.636E 

01 

8.637E 

00 

1.1106 

Ol 

2.294E 

02 

3.1266 

03 

1.443E 

05 

1.683E 

03 

3.102E 

03 

1.713E 

01 

8,9096-03 

2,8646 

01 

1,4906-02 


OJ 

8,539a 

00 

6,5396 

00 

1.666E 

02 

3.2496 

03 

I.488E 

03 

1.7616 

03 

3.209E 

03 

1.6876 

02 

6.777E-03 

1,6876 

01 

8,7776-03 


01 

1.089E 

01 

6,3636 

00 

1.6486 

02 

3.2536 

03 

l.«89E 

03 

l,7646 

03 

3,2166 

03 

2.7S8F. 

01 

1.435E-02 

1.6426 

01 

8.5416-03 


01 

1.069E 

01 

5.915E 

Oo 

1,6086 

02 

3.264E 

03 

1.4946 

03 

1.770F 

03 

3.2546 

03 

2,7586 

01 

1,4356-02 

1,5266 

Oi 

7.9396*03 


01 

S,659£ 

00 

5.6596 

00 

1.5846 

02 

3.2t>9E 

03 

1.4966 

03 

1.7746 

03 

5,244b 

U3 

1,4606 

01 

7,5966-03 

1,4606 

01 

7,S96t«03 


01 

4.782E 

00 

4,7626 

00 

1.516E 

02 

3.2B8E 

03 

1 ,504E 

03 

1•7856 

03 

3,2806 

03 

1.2296 

01 

6.3936-03 

1,2296 

01 

6.3936-03 


01 

4,3976 

00 

4,3976 

00 

1.4726 

02 

3,3036 

03 

1.5106 

03 

1.7936 

03 

3.309E 

03 

1.1346 

01 

5,9026-03 

1,1346 

01 

5.9026-03 


01 

3,2256 

00 

3.2256 

Oo 

1 • 360fc 

02 

3.3«5E 

03 

1.5296 

03 

1.8176 

03 

3,4026 

03 

8,32 IE 

00 

4.3296-03 

0.321E 

00 

4.329E-03 


01 

1.009E 

01 

1.0096 

01 

1.2146 

02 

3.407E 

03 

1.5536 

03 

1.8546 


3,5526 

03 

2.6D3E 

01 

1.3546-02 

2,6036 

0) 

1,3546-02 

6.232E 

01 

9,4256 

00 

9,4256 

Oo 

1.1926 

02 

3.S39E 

03 

1.5946 

03 

1.9446 

05 

3,7906 

03 

2,4326 

01 

1,2656*02 

2.432E 

01 

1,2656-02 









READING * 0061 BLOCK = 118 tIpE ■ 205,662 

KAB$ p-ib p-ob PDA 

6.3Ti|t 01 1,3306 01 1,3386 01 -1.1926 u2 

6,0206 01 1,5306 01 1.5306 01 -1.192E 02 

6,65at 01 1,1)706 01 1.559E 01 -1.1926 02 

6,6626 01 1,0706 01 1.5626 oi -1.19P6 02 

6,6626 01 1,0026 01 1.&77E Oi -1.192E 02 

6,aoaE oi B.noE oo b.sooe oo a ,oboe oo 

6,9156 01 5,9536 00 6.0776 00 1.03at 02 

6,9926 01 1,0756 OO 5.331E 00 2.912E 02 

7.06OF- 01 2,70«E 00 3,6B5E 0® 3,09lt 02 

7.12SE 01 2.050E 00 3.1626 Oo «.522fc 02 

7.22o6 01 1,4405 OO 2,0356 Oo 5.201E 02 

7,26jE 01 1.170E 00 1,8896 0® 5.02BE 02 

7,9166 01 8,1036-yl 1.370P 00 6,035fc 02 

7.931E 01 7,7506-01 1.212E OO 6,0796 02 

7,5066 01 7.353E-01 9,2006-01 6,3096 02 

7,5066 01 7,5516-01 4,1506-01 6,3576 02 

7.639E 01 6,6506-01 0.000 6.505E 02 

7.92«E 01 1.505E 00 0.000 6.9396 02 

9,3196 01 1.12SE 00 0.000 7,5016 02 

8.S95E 01 8.650E-01 0,000 7,7226 02 

B,68lE 01 1,1056 00 0.000 7.9695 02 

0,8026 01 1,:66E 00 0,000 7,9696 02 


MAIM 6,0 PI c 766.999 T1 = 2991,1 

00* U«IB G-Dfc C AWALL 

-3,6376 03 -1,6256 03 -2.U12E 03 3.9726 03 

-3,8026 03 -1.6906 03 -2.1486 03 «.289£ 03 

•3.0/66 03 -1.7076 Oi -2.171E 03 0,3376 03 

-3.B61E 03 -1.70BE 03 -2.1736 03 0.342E U3 

-3.900E 03 -1.715E 0-3 -2.1B5E 03 0,3606 03 

«4,03l)E 03 -1.7616 03 -2.2706 03 0.5636 03 

-0.0736 03 -1,7756 03 -2.298E 03 0,6656 03 

-a,119E 03 -1.7896 03 -2.330E 03 0.7606 03 

•0,1626 03 -1,7996 03 -2.563E 03 0,0086 03 

-0.196E 03 -1.0066 03 -2,3906 03 4,9226 03 

•0,2916 03 -1,01OE Oi -2.027E 03 5.036E 03 

-9,2586 03 -1,8176 03 -2,0016 03 5,0086 03 

-0,3006 03 -1.0266 03 -2.078E 03 5,2736 03 

-0.307E 03 -1.8276 03 -2.081E 03 5.290E 03 

-9.327E 03 -1,6316 03 -2.097E 03 5,37«6 03 

-0,3286 03 -1.0316 03 -2.097E 03 5.375E 03 

-0.367E 03 -1.037E 03 -2.530E 03 5,0266 03 

•0.3786 03 -1.8O0E 03 -2.530E 03 S.525E 03 

-0.390E 03 -1,8615 Oi -2.S30E 03 5.630E 03 

-O.OOtE 03 -1.072E 03 -2.S30E 03 5,609£ 03 

-4,0206 03 -1.091E 03 -2.530E 03 5.707E 03 

•4,oeOE 03 >1,8916 03 -2,5306 03 5,7076 03 


PAGt 5 

P-IB/HSO P-16/PT0 P-Ob/PSO P-OB/T10 
3,9536 0) 1 ,796t-02 3.953E 01 1.7966-02 

3.9076 01 2.053E-02 3.9076 Oi 2.0536-02 

3,6036 01 1,9706-02 4,0226 01 2,0926-02 

3.8036 01 1.9766-02 0.0306 Oi 2.0976-02 

3.6196 01 1.683E-02 0,0706 01 2,1176-02 

2.0936 01 1,0695-02 1,6776 01 8,7256-03 

1,5366 01 7.9915-03 1.775E 01 9.232E-03 

6.9605 00 0.6696-03 1.3756 01 7,1666-03 

6,9766 OO 3,6296-03 I.C02E 0} 5.2156-03 

5,2895 00 2,7625-03 8,1576 OO 4.244E-03 

3.7265 00 1.9396-03 5.251E 00 2.7325-03 

3.019E 00 1.5706-03 4.874E 00 2.536E-03 

2,0916 00 1.0606-03 3,5356 00 1.839E-03 

2,0005 00 1,0006-03 3.1266 00 1,6266-03 

1.097E 00 9,8706-00 1.0006 00 5,6305-00 

l.b97E 00- 9,0676-00 1.073F 00 5,501E-i>« 

1,7165 00 0,9266-00 0,000 0,000 

3.0836 00 2.020E-03 0,000 0.000 

2.9036 00 1.5106-03 0.000 0,000 

2,2326 00 1.1616-03 0,000 0,000 

3,0576 00 1.5916-03 0.000 0,000 

3.059E 00 1,5926-03 0,000 0*000 


-3 



READING 

= 0061 BLOCK 

B 110 

Hke 

» 205,062 

MACH 6,0 PT b 744,999 TT = 2991,1 PAGE 6 

1 X 


ODMG 

CORAG 


CP 

HC 

-J 4,0406 

01 

1.210E 02 

1.210E 

02 

2,3136-03 

5.278E-02 

00 «,OUlE 

01 

2,1206-01 

1.2206 

02 

2.533E-03 

6.0426*02 

4.065E 

01 

V,3S9£ 00 

1.3146 

02 

2.HOE-03 

7.7206*02 

4,1346 

01 

1.0526 01 

1.419E 

02 

2.8096*03 

6,3326*02 

«.1S 0 E 

01 

3.5176 00 

1,4546 

02 

2.856E-03 

6,4866*02 

4 . J8<ie 

01 

7.JOBE 00 

1,5276 

02 

2,9426*03 

6.3126*02 

4,24^6 

01 

1.247E Oi 

1.6526 

02 

3.081E-03 

5.9656*02 

4.263E 

01 

7,osae 00 

1.722E 

02 

3,2526*03 

5.3376*02 

4.26l|E 

01 

1.832E-01 

1.7246 

02 

2.90OE-O3 

5.865E-02 

4.290E 

01 

1.147E 00 

1.7366 

02 

2.942E.03 

5,8646*02 

4.43tE 

01 

2,3376 01 

1.969E 

02 

3.0656*03 

5.0136.02 

<i.48oe 

01 

7.6C1E 00 

2.0456 

02 

3.072E-03 

4.8776*02 

4.562G 

01 

1.207E 01 

2.166E 

02 

3.0046*03 

5,4376*02 

4.6252 

01 

9,0466 00 

2.2576 

02 

3,4566*03 

4,9606*02 

4.626E 

01 

1.4166*01 

2.2586 

02 

3,1676*03 

5.5576*02 

4,634.6 

oi 

1.010E 00 

2.2606 

02 

3,USE-03 

5.666E-02 

4.731E 

01 

1,2106 01 

2.3696 

02 

3.0096*03 

5,6666*02 

4.«UE 

01 

8,9066 00 

2.479E 

02 

3,0376*03 

5,4316*02 

4.686E 

01 

7,7056 00 

2.S57E 

0 2 

2.9556*03 

5,1036*02 

S.03oE 

01 

1,4666 01 

2.7036 

02 

3.151E-03 

3.897E-02 

5,03lE 

01 

9,0766*02 

2,7046 

02 

2,0046*03 

4.3936*02 

5 « Q 84 E 

oi 

4.094E 00 

2.753E 

02 

2.7356*03 

3.9156*02 

S,22g6 

01 

1,1066 01 

2.872E 

02 

2.6336*03 

3,7356.02 

5 ■ 435E 

01 

1.5096 01 

3.0236 

02 

2,7126*03 

3,2876*02 

5.48SE 

01 

3.455E 00 

3.057E 

02 

2,8966*03 

2,8446*02 

5.56qE 

01 

5,2306 00 

3.1106 

02 

2,8536*03 

2.7176*02 

5.S76E 

oi 

1,0876 00 

3,1216 

02 

2.883E-03 

2.655E-02 

5.636E 

oi 

1 »944£ 00 

3,1406 

02 

2.763E-03 

2.1286*02 

5,7796 

oi 

4.630E 00 

3.106E 

02 

2,791E»03 

1.7046.02 

5.7 8uE 

01 

2.9l7E*0l 

3.1696 

02 

2.7486*03 

2.0476.02 

5.79aE 

01 

7,258E*01 

3.1976 

02 

2,9126-03 

1.905E-02 

5«B0feE 

01 

4.810E-01 

3.201E 

02 

3,2736*03 

1.3416*02 

5.83flE 

01 

1.6706 00 

3.2186 

02 

2.5426*03 

1,4876*02 

5,6576 

oi 

1,1746 00 

3.2306 

02 

2,4026*03 

1,4376*02 

5.9296 

01 

3,6456 00 

3,2666 

0 2 

2.3026.03 

1,1726-02 

6 ■ 03 j E 

01 

4.665E 00 

3.313E 

02 

2,4036*03 

2,5066*02 

6.232E 

01 

9,7126 00 

3.4106 

02 

3.0026*03 

1.9666*02 

6.3746. 01 

7.503E 00 

3.485E 

02 

3,0106*03 

2.371E-02 

6»620E 

01 

1.179E 01 

3.6036 

02 

3.21SE-03 

2.2/36*02 

6,6586 

oi 

1,6366 00 

3.619E 

02 

3.325E-03 

2,1196.02 

6.662E 

01 

1,6766*01 

3.621E 

02 

3.3716*03 

2,1406*02 

6,68gE 

01 

8,4006*0} 

3.630F 

02 

3.3646-03 

2.1336*02 

6,B4bE 

01 

7,4736 00 

3.704E 

02 

3,1846*03 

1.5916*02 

6.9JSE 

01 

2,8096 00 

3.7336 

02 

3.1586*03 

1,4776.02 

6.992E 

oi 

3,1066 00 

3.7646 

02 

S.0896-03 

1,1706*02 

7.06AE 

01 

2.5456 00 

3.7906 

02 

3.0386*03 

9,6526*03 

7 *1256 

01 

1.9046 00 

3.8096 

02 

3,0016*03 

8.2126*03 

7.22oE 

01 

2.509E 00 

3.0346 

02 

2.9376*03 

6.iS56*03 

7.26JE 

01 

9.043E-O1 

3.0446 

02 

2,9166-03 

5.602E-03 

7.416E 

01 

3,0526 00 

3.07«6 

02 

2,8596*03 

4.3516*03 

7.43iE 

01 

2.5016-01 

3.877E 

02 

2,8436-03 

4.0576*03 

7.506E 

01 

1,0156 00 

3.0876 

02 

2.7526*03 

2.6016*03 

7.S06E 

01 

1,6166*03 

3.087E 

02 

2,7516-03 

2.6736*03 

7.639E 

01 

S.412E-01 

3.8926 

02 

2.7686-03 

2.979E-03 

7.92aE 

01 

1 , 407E 00 

3,9066 

°2 

2,8836*03 

5.4716*03 

6,31aE 

01 

1.722E 00 

3.9246 

02 

2,8176*03 

4,3fBE»03 



»■»»» 


READING s OpbJ BLOCK = 116 TImE = 205,862 ►‘ACH 6,0 Pi 


706,494 


2991 


PAGE 7 


X UOfiAG CORAG LF HC 

6,b9sE 01 7.533E-01 3.931E Og 2,7fc3fc»C3 i,57bE-03 
6,88iE 01 3.170E-O1 3.930E 02 2.600E-03 4,5uaE»03 
8.882E 01 0,000 3.934E 02 2,800E»03 4,509E«03 



<1 

to 



fifAOlNG B 0061 BLOCK a-lie Til'S n SOS,862 n ACM 


RAMJET 

O ENGINE PERFORMANCE 

CAl.CUl.ATE0 THRUST,,,,.. 

MEASURED thrust.. 

CALCULATED SPECIFIC IMPULSE,, 

MEASURED 5PECIF1C IMPULSE,,,, 

CALCULATED THRUST COEFFICIENT 

MEASURED thrust coefficient.. 


903. (LBF) 

059, UbF) 

911, (LBF-8EC/L8M) 
1036, (LtJF.SfcC/LSMJ 
0,1618 
0,1800 


REGENERATIVE-COOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST. 0643. 

NET TmRUSI,,,.,,,,.581, 

SPECIFIC IMPULSE. 1312, 

THRUSt COEFFICIENT.,,.. 0,2332 


(L8F) 

(LBF) 

(LBF-SEC/LBM) 


momentum and forces 


INLET FRICTION DRAG.. 

INLET MOMENTUM CHANGE,,,,,,, 
COMSUsTOR FRICTION DRAG,,,,, 
COPBUsTOR STRUT DRAG,,.,,,,, 
COMBUSTOR MOMENTUM CHANGE,,, 

NOZZLE FRICTION DRAG,.. 

NOZZLE STRUT DRAG,,,.,.. 

NOZZLE MOMENTUM CHANGE,,,,,, 
NOZZLE PRESSURE INTEGRAL,.,, 

EXTERNAL FRICTION drag.. 

EXTERNAL PRESSURE INTEGRAL,. 

TOTAL EXTERNAL DRAG. 

TOTAL STRUT DRAG,.,..,.,,,,, 

CAVITY FORCE.,,,,,,,,,, 

CALCULATED LOAD CELL FORCE,, 
MEASURED load CELL FORCE,,,, 
FUEL VACUUM SPECIFIC IMPULSE 


121,S (LBF) 
■722,3 (LBF) 
200,i (LBF) 
■05,00 (LBF) 
201, (LBF) 
31,09 (LBF) 
•0,00 (LBF) 
885, (LBF) 
916, (LBF) 
63,30 (LBF) 
■1110, (LBF) 
■1173. (LBF) 
■05,00 (LBF) 
■1010, (LBF) 
■1783. (LBF) 
■1728, (LBF) 
0. *182,3, * 


STATIONS 

nupin*l COwl LEADING EDGE.. 

SPIKE TRANSLATION,. , 

INLET THROAT. 

CUWL leading edge..,,..,.,,.,,,., 
NOZZLe SHROUD TRAILING EDGE,,,.., 
NOZZLE PLUG TRAILING EDGE,,,,,... 
STRUT LEADING epse..,,,,,,..,,, , 

STRUT TRAILING EDGE,,,.. 

COMBUSTOR EXIT.. , 


3o ,884 (IN) 
1 ,840b (IN) 
40,000 (IN) 
36,725 UN) 
75,065 (IN) 
88,617 (IN) 
57,981 (IN) 
66.5B1 (IN) 
66,581 (IN) 


,999 TT a 2991,1 


’AGE l 


ANGLE OF ATTACK 0,000 (DEGREES) 

MASS FLOW RATIO.,,,.0,7801 

ADDITIVE DRAG COEFFTCIENT.... 0,0293 

LIMITING PRESSURE RECOVERY EFFICIENCY,,.. 0,1844 

DELTA PTE.... 0.1374 (PSI) 

TOTAL PRESSURE RECOVERY » SUPERSONIC,,,,. 0,4156 

TOTAL PRESSURE RECOVERY • SUBSONIC,,. 0,1871 

INLET PROCESS EFFICIENCY » SUPERSONIC,,,. 0,9119 
INLET PROCESS EFFICIENCY • SUBSONIC...... 0,9155 

KINETIC ENERGY EFFICIENCY - SUPERSONIC,,, 0,9306 
KINETIC Energy EFFICIENCY - SUBSONIC,.,,, 0,6865 
ENTHALPY AT PO - SUPERSONIC...,....,,,,.. *6,20 (BTU/LBM) 

ENTHALPY AT PO * SUBSONIC,.,.,,,,,....... 22,71 (BTU/LBM) 


COMBUSTOR 


FUEL-AIR RATIO,,,,. (,.0209 

EQUIVALENCE RATIO,.,. 0,637 

COMBUSTOR EFFICIENCY.,..,...,,.,.,,,,,,,, 0,612 

TOTAL PRESSURE RATIO.0.0697 

COMBUSTOR EFFECTIVENESS,. 0,5782 


INJECTOR DISCHARGE COEFFICIENTS 0,5460, 0,4626, 


0,7729, 0,7143 


VACUUM STREAM THhUST COEFFICIENT ■ CS,,,, 0,9694 


NOZZLE COEFFICIENT . CT., 0,8978 

PROCESS EFFICIENCY..,,,.,,,,, 0,9549 

KINETIC ENERGY EFFICIENCY,,,,,,.,,,,.,,,, 0,9329 


FUEL INJECTORS 

INJECTORS STATION VALVE 

1A 40,400 A 

IB 42,826 B 

1C 44,300 

2A 50,301 D 

2C 46,250 E 

3A 55,591 

38 57.776 

« 46.326 























































Reading 61 


t - 212.16 sec. 
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READING s 006J BUOCK =. Ids tIkE = 212.lo2 s 


,0 RT a 7t»5*A499 Tf 
RAMJET PERFORMANCE 


2901 ,! 


/- // 


PAGE 1 


, SUMMARY REPORT 

p T p gamma nOlMT SONY MALM vfcL 8 w/A w A/AC 

wisp tUnn£l 1 t) S 

0.000 745,099 2991 66b,9< 7g2) 1,2931 26,955 2577 

0.000 0,366 405 97) 1,3969 26,953 987 5.992 5912 1.827 0,10600 21,194 0,7806 

SPIKE TIP ns 206 

0,60o 16,700 2991 666,9( 7g2) 1,2930 26,954 2577 

0,600 17.040 2928 608,o( 77“) 1,2950 28,954 2552 0,381 972 2.079 0,10600 21.190 0,7806 

NINO TUNNEL 3 0 0 

O.OOo 745.499 2991 666,91 792) 1.2931 28,955 2577 

0.000 0,401 409 -30.7 C 98) 1.3989 28,954 991 5,960 5908- 1,627 0,10847 21,686 0,7806 

SPIKE TIP NS 400 

0.600 18,700 2991 666,9( 7g2) 1,2930 28,954 2577 

0,600 16.951 2925 647,01 7?3) 1,2951 28,954 2550 0.392 999 2,079 Q. 10847 21,686 0,7806 

INLET THROAT 504 

40.400 308,326 2906 641,31 767) 1,2956 26,954 2543 

40.400 16.901 1471 234.61 3fc3) 1,3496 28,954 1847 2,443 4511 1.878 1,08587 21,194 0,0762 

INLET UPNKSK 603 

40.400 308,326 2906 641,31 7s7) 1,2958 28,954 2543 

40.400 16.211 1414 219,41 348) 1.3529 28,954 1612 2,535 4595 1.678 0.96716 21,194 0.0638 

INLET DNNrtSK 704 

40.400 139,377 29Q6 641,J{ 767) 1,2958 26,954 2543 

40.400 i19,157 2804 610,6( 737) 1,2990 28,454 2501 0,496 1240 1,933 0,98716 21,194 0,0838 

COMBU$TOR 0812 

40,410 233,551 3048 642,01 83O) 1,2896 28,290 2628 

“0,410 24,420 1781 266,21 498) 1,3334 28,290 2043 2,123 4336 1.957 1.08832 21,245 0,0762 

COMBUSTOR 0 9 2 202 

40,849 185.611 3248 640.11 888) 1.2801 28,532 2692 

40,649 37,u46 2245 334,51 SgS) 1,3137 28.534 2267 1,725 3910 1,984 1,09200 21,245 0,0760 

COMBUSTOR 0 10 3 21 

41,339 160.738 3241 637.81 886) 1,2802 28,532 2689 

41,339 30.801 2218 326,61 5aO) 1,3146 28,533 2254 1,751 3946 1,993 1,08016 21,245 0,0768 

COMBUSTOR 0 11 4 21 

41.500 149,421 3239 637.01 8a5) 1,2803 28.532 2688 

“1,500 33,114 2294 348,91 6o3) 1,3119 28,533 2290 1,658 379? 1.998 1,07319 21,245 0,0773 

COMBUSTOR 0 12 5 21 

41.839 127.999 3233 635.31 8a3) 1,2804 28,532 2686 

“1.839 . 33.133 2376 372.91 626) 1,3091 28,533 2328 1,556 3623 2,006 1,05418 21,245 0,0787 

COMBUstOR 0 13 6 21 

42,46o 100,16B 3221 631,51 879) 1,2807 28,532 2681 

42,46o 33,487 2513 413,61 6fc7) 1,3045 28,533 2390 1,362 3302 2,024 1,00792 21,245 0,0823 

COMBUSTOR 0 14 7 21 

“2.82a 96.138 2848 632,9{ 795) 1,2988 27.249 2598 

42,82a 30,583 2171 424.31 5e9j 1,3214 27,249 2288 1,412 3230 2.056 0,9907b 21,300 0,0839 

COMBUstOR 0 IS 8 21 

42,83a 99,018 2769 632,61 772) 1,3025 27,164 2569 

42,63a 30.503 2090 424,61 5*6) 1,3252 27.164 2251 1,433 3227 2.047 0.98873 21,300 0,0841 

COMBUSTOR 0 16 9 21 

42,899 97,289 2756 632,31 7*8) 1,3031 27,152 2564 

42,899 29,984 2079 425,21 5si) 1.3258 27,l5i 22a7 1,433 3219 2,047 Q.9B619 21,300 0,0843 

COMBUSTOR 0 17 10 21 

44,310 73,663 2714 619,81 7s5) i,3045 21,150 2546 

44,310 27.569 2146 445,61 5e3) 1,3234 27.150 2280 1,?94 2952 2.062 0.91452 21,300 0,0909 

COMBUSTOR 0 18 11 21 

“4,800 71,652 2698 614.81 75O) 1,3050 27.149 2539 

“4,800 26,730 2131 441,21 578) 1,3239 27,149 2273 1,297 2947 2,062 0.90124 21,300 0,0923 


MONTH 9 IVAt PHI ETAC 
3972 9,739 187,4 

4047 1,602 191,0 

4062 9,959 18/,3 

4062 1,684 187.3 

3341 76,131 157,6 
3375 70,491 159,2 
3375 19,018 159,2 
3340 73.343 157.2 0.07 0,49 
3303 66,360 155,5 0,07 1,00 
3211 66,239 151,2 0,07 1.00 
3163 63,324 148,9 0.07 1.00 
3060 59,360 144,0 0,07 1,00 
2886 51.726 135,9 0.07 1,00 
2796 49,739 131,3 0,15 0,11 
2794 49,56b 131,2 0,15 0,02 
2779 49,336 130.5 O.lS 0,00 
2596 41,952 121,9 0.15 0,0-U 
2563 41.278 121,3 0,15 0,00 
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combustor 0 
<15.619 73.113 

95,619 35,166 

Combustor o 

96.250 66,590 

96.250 37,669 

COMBUSTOR 0 

9b,26o 70,369 

96,2bo 37.912 

COMBUSTOR 0 

96.339 70.717 

96.339 38,227 

COMBUSTOR 0 

97.310 70.603 

97.310 92.908 

COMBUSTOR 0 

98.110 68,728 

90.110 90,656 

COMBUSTOR 0 

98.059 67.766 

90,659 36,600 

COMB'USTOR 0 

50.299 60,636 

50.299 29,806 

COMbUsTQR 0 

50,309 60.611 

5u,309 29.729 

COMBUSTOR 0 

50.639 60,293 

50.639 20.363 

COMBUSTOR 0 

52.299 Si,627 

52,299 21.725 

COMBUSTOR 0 

59,349 96,095 

59,349 17.325 

COMBUSTOR 0 

59,049 90,530 

59,849 10,796 

COM 8 U 3 TOR 0 

55,599 99■088 

55,599 19.679 

COMBUSTOR 0 

55,7*o *3.819 

55,7*0 19.933 

COMBUSTOR 0 

56,359 37,897 

56,359 10.940 

COMBUSTOR 0 

57,78« 92,768 

57.784 7,276 

COMBUSTOR 0 

57.839 30,689 

57.839 9,292 

<33 CQMeUstOP 0 

to 57,979 36,960 

57.979 B.985 


T h 

19 12 21 

2821 606.7C 786) 

2376 «68,5C 65Q) 

20 13 21 

2600 621.It 8 j5) 

2298 501,7f 696) 

21 19 21 

2590 621,Of 779) 

2166 501,Bf 601) 

22 15 21 

2521 620,2( 773) 

2171 502,9( 656) 

23 16 21 

2960 609,3 ( 7*1) 

2197 511,8C 605) 

29 17 21 

2459 600,1( 752) 

2164 501,Of 659) 

25 18 2i 

2439 591,7( 795) 

2096 977,5t 6j2) 

26 19 10 

2309 590,3( 796) 

1695 *17,8( 629) 

27 20 2 

2370 590.21 797) 

1895 417.It 6 E 4> 

28 HI 3 

2382 585.1C BoD 

1618 380.9C 597) 

29 22 5 

2793 573,9C 428) 

2231 362,3f 73?) 

30 23 5 

3062 559,2(1043) 

2944 323,6C 811) 

31 29 3 

3066 556,1(1051) 

29t8 301,7( 8ol> 

32 25 9 

3163 551,7(1079) 

2909 282,7C 815) 

33 26 3 

3177 550.6(1089) 

2965 270.5C 8)7) 

39 27 9 

3351 597,7(1,197) 

2508 222,2( B 2 9) 

35 28 9 

3140 591,5(1070) 

2077 192.2( 676) 

36 29 4 

3925 091,3U1 7 9) 

2822 190,9( 833) 

37 30 3 

3«00 09(i,6(iU0) 

2476 163.9( 817) 


GAMMA MOOT SOfcV 

1.2969 27.311 2583 
1.3137 27,311 2384 

1,3091 24,413 2608 
1.3209 24,413 2486 

1,3141 24,309 2*13 
1,3261 29,309 2435 

1,3150 24,294 2605 
1,3268 24,294 2428 

1,3501 24,292 2506 
1,3260 24,291 2442 

1,3170 24,291 2575 
1,3271 24,291 2424 

1.3177 24,290 2504 
1,3294 24,296 2369 

1.3225 21.959 2*03 
1,3390 21,959 2396 

1.3225 21.960 2*64 
1,339* 21,9*0 2397 

1,3217 21,982 2*69 
1.3424 21,962 2350 

1,3047 22,317 2823 
1,3229 22,317 2563 

1,2892 22,636 2944 
1.3105 22.539 2652 

1,2679 22.668 2953 
1,3110 22,*69 2637 

1,2840 22.750 2979 
1,3065 22.752 2652 

1,2833 22,765 2984 
1,3081 22.767 2654 

1.2741 22.939 3042 
1,3042 22,943 2*63 

1,2848 22.753 2969 
1,3229 22.(55 2400 

1,2698 23,026 3004 
1,3025 23,032 2*63 

1,2711 23,004 3*56 
1,3044 £3.009 e643 


flACH VEL 6 
1,103 2629 2.071 
0,963 2445 2,243 
1,003 2443 2,229 
1,000 2426 2.226 
0,905 2210 2.221 
0,919 2228 2,220 
1,000 2389 2,218 
1,225 2936 2,401 
1,228 2943 2,901 
1,362 3201 2.403 
1,206 3092 2,457 
1,294 3432 2.495 
1,353 3566 2,496 
1,384 3669 2,506 
1,391 3691 2,507 
1,516 4036 2.532 
1,824 4470 2,806 
1,5(2 4187 2.539 
1.599 4226 2,537 


y>/A W A/AC 

0,89147 21,300 0.0933 
0,87575 21,503 0,0959 
0.87525 21,503 0,0959 
0,87157 21,503 0,0963 
0,61175 21,503 0,1034 
0,74546 22,503 0,1126 
Q,6647* 21,503 0,1263 
0,54641 21.720 0,1552 
0,5*570 21,720 0.J554 
0.01035 21,720 0,1662 
0.43996 21,720 0.1950 
0.35650 21.720 0.2379 
0.34193 21,720 0.2480 
0.32232 21,720 0,2631 
0,31642 21,720 0,2663 
0,24935 21.720 0,3401 
0.23055 21,720 0,3678 
0,22991 21,720 0,3609 
0,22617 21,720 0,3717 


MiOMTM 0 Z V AC PHI ETAC 
2061 36,420 121.2 0,15 0,18 

£564 33.273 119.2 0,44 0,06 

2564 33,226 119.2 0.44 0,01 

2566 32.891 119,2 0,44 0,00 

2*00 2(,077 120,9 0,44 0,00 

2662 25,812 123.8 0,44 0,00 

2781 24,685 129,3 0,44 0,00 

2969 24,947 136,7 0.76 0,03 

2971 24.954 136.6 0.76 0.03 

3028 25,384 139,4 0.76 0,04 

3172 20.902 146,1 0,76 0,15 

3373 19.014 155.3 0.76 0,26 

3412 16,959 107,1 0,76 0.27 

3466 16,370 159.6 0,76 0,29 

3477 16.266 160,1 0,76 0,30 

3*34 15,639 167.3 0,76 0,36 

3703 16,015 170.5 0.76 0,30 

3705 14,960 170.6 0,76 0,38 


3708 14,985 


,76 0,38 


170.7 0, 
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6,0 or : 

p T M GAMMA KOL^T SOfiV »ACM 

COMBUSTOR 0 36 31 Ip 

® 58,069 09,769 2960 500.5(1005) 1,2935 22.589 2903 

58,059 6,068 1788 106,2( 576) 1,3361 22,690 2293 2,028 

COMBUSTOR O 39 32 5 

58.339 61,829 2765 539,S( 9J5) 1,3026 22,015 2826 

56.339 0,837 1070 73.2t O7I) 1.3530 22,016 2103 2,297 

COMBUSTOR 0 00 33 3 

58.565 61,008 2777 538,8( 9j9) 1,3020 22,028 2831 

58.565 0,860 1086 72,K 075) 1,3522 22,029 2111 2,289 

COMBUSTOR 0 01 30 0 

59,289 58,927 2820 536,b( 956) 1,2998 22.075 2809 

59,289 0.950 1539 70,0( O9H) 1,3090 22,075 2103 2,250 

COMBUSTOR 0 02 36 6 

60.309 33,399 3770 433,2(l3ol> 1,2087 23,393 3163 

60.309 11,287 3006 221,9tl0o6) 1,2801 23,012 2859 1,381 

COMBUSTOR 0 03 36 0 

62,319 37,590 3505 526,0tl2l7) 1,2626 23,182 3098 

62,319 9,600 2629 166,7t 87O) l,29t>7 23,l9l 2700 1.S68 

COMBUSTOR U 00 37 5 

63,739 33,970 3962 520,7(1372) 1.2350 23,627 3209 

63,739 10,431 3330 250,2(1127) 1,2638 23,657 2976 1,227 

combustor o os 38 « 

66,203 31,051 0105 509,5(j42O) 1,2200 23,809 3239 

66,27)j 16,726 3605 305.5(1203) 1,2066 23.807 3078 1,038 

COMBUSTOR 0 06 39 3 

66,579 29,226 01)1 507,6(1026) 1,2228 2},82i) 3239 

66,579 16.353 3689 318,9(1260) 1.2039 23,859 3092 0,990 

COMBUSTOR REGEN 07 00 "21 

66,579 29.226 0370 600,8(153)) 1.205S 23,760 3321 

66,579 10,070 3637 297,9(i2«0) 1,2006 23,859 3071 1,309 

NOZZLE AE 08 Ot 0 

88,615 29.226 0111 507,6(1398) 1,2228 23,820 3239 

66.815 0.619 1906 -36},4( 3*9) 1,3159 23.6B2 2365 2.B86 

NOZZLE . PO «9 02 0 

86,ei5 / 29,226 0111 507,6(1398) 1,2228 23.820 3239 

88.815 0.388 1588 -069,8( O9O) 1,3312 23,682 2098 3,330 

NOZZLE A£ KEGEN 50 03 0 

88.815 29,226 0370 60o,8(l53l) 1,2055 23,760 3321 

88,815,- 0,883 2123 -285,6( 67O) 1,3068 23,882 2003 2,833 

NOZZLE PO REOEN 51 00 0 

88.815 29,226 0370 6O0,8(l53l) 1.2055 23.760 3321 

88,815 0,388 1703 -017,5( Sa3) 1.3230 83,682 2191 3,321 

FlCTXvE COMBU8TR 7J 60 0 

66.579 308,326 507« 507,6(l7g9) j.,1830 20,915 3062 

60.579 0,306 1270-1029,9( 375) 1.3375 25,182 1830 0,763 

FICTIVE NOZZLE 72 65 0 

88,815 22,038 0000 078,3(i4o0) 1,2290 23,825 3215 

88,615 0.930 2038 »306,2f 658) 1.3090 23,682 2369 2,608 


: 705,09R T1 = 2991,1 

VfL o w/A * A/AC MOMTM & 1 V AC PHI ETAC 

0651 2,077 0,23077 21,720 0,3673 3711 16,679 170,8 0.76 0,24 

0830 2,000 0.23001 21.720 0,3687 3718 17.266 171.2 U.76 0,18 

0832 2.002 0.22953 21,720 0,3695 3723 17.237 171.0 0.76 0,19 

0030 H.OSo 0.22597 21.720 0,3753 3736 16,961 172.0 0.76 0,20 

3907 2,567 0.22053 21,720 0.3777 3756 13.771 172,9 0.76 0,50 

020p 2,543 0,23235 21,720 0,3650 3760 15,310 173.1 0,76 0,03 

3651 2,674 0,23664 21,720 0,3553 3760 13.502 173.1 0,7b 0,58 

319$ 2.585 0.22621 21,720 0,37«9 3763 11,231 173,2 0.76 0,60 

3073 2.591 0.21030 21,720 0,4032 3763 10,001 173,3 0.76 0,60 

0102 2,622 0,21030 21,720 0,4032 3678 13.537 178,5 0,76 0,64 

6594 2,59) 0,0*378 21,720 1,9372 4858 4,486 223.7 0,76 0,64 

6993 2,591 0,02640 21,720 3,2128 5040 2,869 232,1 0,76 0,64 

6608 2.622 0,04377 21,720 1,9373 5030 0,oS2 231,8 0,76 0,64 

7277 2.622 0,02503 21,720 3,3684 5209 2,830 241,7 0,76 0,60 

8771 2.922 0,04352 21,720 1 ,9484 6) 15 5*,933 281,5 0,76 1,00 

6273 2.607 0,00376 2),720 1,9371 4696 0,266 216,2 0,76 0,60 
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XAbs P-I8 P-06 PDA , QOX 

6,9BjE-01 1.050E 00 0,000 -4,5536-01 0,000 

1.836E 01 t,05O£ 00 0.000 -3.4986 Ot 0,000 

3,07oE 01 2.24QE 00 0.000 -1,683a 02 O.UOO 

3.50eE 01 3,9306 00 0,000 -3.683E 02 0,000 

3.555E 01 4,0406 00 O.OOu -4,0466 02 0,000 

3,6066 01 3.960E 00 0,000 -4,4526 02 -3.372E 02 

3,6486 01 4,2446 00 0,000 -4.80JE 02 -J,U5«E 02 

3,6726 01 4.238E 00 3.680S Oo -5.587E 02 -3.5UIE 02 

3.6T2E 01 4.238E 00 5./17E Oo -5,S88£ 02 -3.5U2E 02 

3.70|E 01 U.230E 00 7.457E Oo -S,622t 02 -3.561E 02 

3,73oE 01 4,0896 00 9,7506 Oo -5.S97E 02 -3,6«lE 02 

3.803E 01 3.05OE 00 1,2506 Oj -9.3996 02 -3.7846 02 

3.0756 01 1,145E 01 1.5566 0] -5,4986 02 -4.1/6E 02 

3.885E 01 1.250E 01 1.600E Oi -5,5406 02 -4.233E 02 

3.90iE 01 1,4206 01 1.681E 0} -5,6116 02 -4.3286 02 

3.9S0E 01 1,8096 01 1,9276 0J -5.639E 02 -4.658E 02 

3,9876 01 1,7096 01 2,112E Oi -5,8866 02 -4.948E 02 

4,OOoE 01 1.673E 01 2.0206 0} -5.683E 02 -S.061E 02 

4,03«E 01 2.693E 01 1.7B0E Oj -5.992E 02 -5.365E 02 

4,0«oE 01 2.B78E 01 1.948E 0} .6,0386 02 -5.422E 02 

U.O«iE 01 2.908E 01 1.976E Oi -6,0436 02 -5.4J1E 02 

4.0BsE 01 4.229E 01 3.180E Oi -6.323E 02 -5.047E 02 

4.134E 01 ' 5.705E 01 4.550E Oo -7,133£ 02 -6,33BE 02 

4.150E 01 6,191 £ 01 4.316E Oo -7.565E 02 -6,5066 02 

4, lB46 01 6,2446 01 3.625E Oo -8,5376 02 -6.B72E 02 
4.2466 01 6,34tE'0t 3,5616 Oo -1.0156 03 -7,6676 02 
4,2826 01 S.776E 01 3.407E Oo -1.098E 03 -8.222E 02 

4,2636 01 5.760E 01 3,4036 Oo -1.101E 03 -8.238E 02 

4,29 0 E 01 5.659E 01 3.375E 0 0 -1,1146 03 -B.343E 02 

4.43tE 01 3.46SE 01 g.048E Oi -1.274E 03 -1.101E 03 

4.4B0E 01 2,7o 4£ 01 2.0426 Oi -1,2796 03 -1.206E 03 

4.562E 01 3.398E oi 3,6356 Oi -1,2706 03 -1,3806 03 

4.625E 01 3,9346 01 3.640E Oi .1,2466 03 -1.5196 03 

4,6266 01 3,9436 01 3.640E O t -1,2456 03 -1,5216 03 

4.6336 01 4,oq 5E 01 3,6406 Oi -1,2426 03 -1.530E 03 

4,7316 01 4,834£ oi 3.648E «1 -1.1976 03 -1,7716 03 

4,8ii6-01 4,4776 01 3.6546 Oi -1,1276 03 -1,9696 03 

4.8B 6 E 01 3,6606 01 3,6606 Ol -1.0016 03 -2.153E 03 

5.03of 01 2.481E 01 2,48lE Oi -7,7276 02 -2.4836 03 

5,03iE oi 2,4726 01 2,4726 Oi -7.714E 02 -2,4856 03 

5,08ue 01 2.O30E 01 2.0386 Oi -7,0916 02 -2.59SE 03 

5.22SE Oi 2.172E 01 2.172E Oi -5.534E 02 -2.850E 03 

0*4356 01 1,7326 01 1,7326 Oi «3,385£ 02 -J.158E 03 

5.485E 01 1,5806 01 1,5Boe Ol -2.9S4£ 02 -3.225E 03 

5,56 0 E 01 1.467E 01 1.467E Oi -2.3656 02 -3.321E 03 

5.5766 01 1.4436 01 1,4436 Oi -2.244E 02 -3,3«0E 03 

5.6366 Ol 7,3426 00 1.354E Ol -6,5196 01 -3,4y0E 03 

5.7786 01 7,2766 00 7.276F Oo 8,8726 00 -3.S42E 03 

5,7»4E 01 1,1556 01 7,034£ Oo 1.0916 01 -3.5476 03 

5.79BE 01 1,1556 01 6.419E Ofl 1.529E 01 -3.558E 03 

5.8066 01 6.O60E 00 6.068E Oo 1,7806 Ol -3.5646 03 

5.834E 01 4,8376 00 4.837F Oo 2.491E 01 -3.505E 03 

5.8566 01 4.8646 00 4,8646 Oo 2.963E 01 -3.602E 03 

5,9296 01 4.950E 00 4,9506 Oo 4,2946 01 -3.650B 03 

6,03 tE 01 1.129E 01 1.1296 Ol 6,174£ 01 -3.722E 03 

00 6.232E 01 9.6006 00 9.600E Oo 6,418£ ol -3,8/96 03 


Uw18 O-UB CAwAUL P-I8/PS0 P-IB/Pto 
0.000 0,000 2,4706-02 2,7076 00 1.408E-03 
0.000 0,000 1,8346 02 2.707E 00 1,4086-03 
0,000 0,000 5,053b 02 5,7766 00 3.0056-03 
0.000 0,000 6.804E 02 1,0136 01 5.2726-03 
0,000 0.000 7,0136 02 1.042E 01 5,4196-03 
3,3726 02 0,000 7.246E 02 1.0216 01 5.3126-03 
3,4546 02 0,000 7.443E 0? 1.094E 01 5.693E-03 
3,5016 02 O',000 7,5556 02 1,0936 01 5.685E-03 
3.502E 02 0.000 7.5S6E 02 1.093E 01 5.6846-03 
3.5616 02 0,000 7.856E 02 1,0916 '01 5,6746-03 
3.6416 02 0.000 8,2546 02 1,0546 01 5.4856-03 
3,7846 02 0.000 8,9436 02 9.927E 00 5.1646-03 
4.005E 02 -1.723E 01 9.746E 02 2,9536 01 1.636£.o2 
4.0446 02 -1.886E 01 9,8566 02 3,2226 01 1.6766-02 
4,USE 02 -2.1S2E 01 1.004E 03 3.661E 01 1,9056-02 
4,3636 02 -2.9526 01 1,0606 03 4.6646 01 2,4266-02 
4,5936 02 -3,5486 01 1,1036 03 4,4066 01 2.292E-P2 
4.665E 02 -3.7S6E 01 1.1186 03 4.314E Ol 2.244E-02 
4,93SE 02 -4.2986 01 1.1576 03 6.9446 01 3,6136-02 
4*9626 02 -4.395E 01 1.164E 03 7.421E 01 3,6606-02 
4,9906 02 -4.4116 01 1,1666 03 7.498E 01 3,9016-02 
5,3376 02 -5.1016 01 1,2176 03 1.090E 02 5,6736-02 
5.7S3E 02 -5.8536 01 1.275E 03 1,4716 02 7,6536-02 
5.8976 02 -6,0956 Ol 1,2946 03 1.596E 02 8,3036.02 
6.2126 02 -6.599E 01 1,3346 03 1,6106 02 6,3766*02 
6.8(316 02 -6,6656 01 1,4086 03 1,6356 02 8,5066-02 
7.133E 02 -1.089E 02 1.4516 03 1.489E 02 7.7486-02 
7,1426 02 -1.096E 02 1.4S2E 03 1,4856 02 7,7276-02 
7*2006 02 ■l,l43E 02 1,4606 03 1.459E 02 7.5916-02 
8,3426 02 -2.667E 02 1.630E 03 8.9356 01 4.646E-02 
6.689E 02 -3.3696 02 1,6906 03 6.971E 01 3,6276-02 
9,2386 02 >4,5636 02 1,7696 03 8.7636 01 4,5596*02 
9.8506 02 -5,5396 02 1,8676 03 1.014E 02 5,2776-02 
9.6S6E 02 -5,5556 02 l,8b8E 03 1.017E 02 5.2896-02 
9.703E 02 -5.6766 02 1,8776 03 1.033E 02 5.373E-02 
1.032E 03 -7,3936 02 1.9976 03 1.246E 02 6,4846-02 
1,0606 03 -8.685E 02 2.097E 03 1.1546 02 8,0066-02 
1,1246 03 -1.029E 03 2,1906 03 9.437E 01 4,9096-02 

1.2056 03 -1.2786 03 2,3706 03 6.3966 01 3,3276-02 

1.2056 03 -1.2806 03 2,3716 03 6.3756 01 3.3166-02 
1.2336 03 -1,3626 03 2,4376 03 5,2566 01 2,7346-02 
1,3036 03 -1.S44E 03 2,6156 03 5.602E 01 2,9146-02 
1,4036 03 -1.754E 03 2,8616 03 4,4676 01 2,3246-02 
1.4256 03 -1.600E 03 2.945E 03 4.073E 01 2.1196-02 
1.4566 03 -1.8656 03 3,0416 03 3,7846 01 1.9686-02 
1.4636 03 -1,8776 03 3,0616 03 5,7216 01 1,9366-02 
1.4666 03 >1.9226 03 3,1026 03 1.8936 01 9,8486-03 
1,5346 03 -2.009E 03 3,2096 03 1.876E OJ 9,7606-03 
1.5356 03 -2,01 IE 03 3.216E 03 2.9786 01 1 .549E-02 
1.5406 03 -2.016E 03 3,2346 03 2,9786 01 1,5496-02 
1,5426 03 -2.0226 03 3,2446 03 1.565E 01 8,1396*03 
1.5516 03 -2,0356 03 3.2806 03 1.247E 01 6.4896-03 
1.5586 03 -2.0446 03 3,3096 01 1.2546 Ol 6,5256-03 
1.578E 03 -2.072E 03 3,4026 03 1.2766 01 6.6406-03 
1.8056 03 -2,11/E 03 3.532E 03 2.9106 01 1,5146-02 
1,0526 03 -2.227E 03 3.7906 03 2,4756 01 1.2886-02 


P-08/P30 
0,000 
0.000 
0,000 
0,000 
0,000 
0.000 
0,000 
1.4656 01 
1.474E 01 
1,923E 01 
2,6146 Ol 
3,2226 01 
4.017E 01 
4.126E 01 
4.3356 Ol 
4,9696 01 
5.447E 01 
5.207E Ol 
4.5906 01 
5.0246 01 
5,0956 01 
8.199E Ol 
1.173E Ol 
1.U3E 01 
9,8636 00 
9,1826 00 
6.784E 00 
8.773E 00 
8,7026 00 
5,2826 01 
0.613E 01 
9.3726 Ol 
9,3856 01 
9.385E 01 
9.386E 01 
9.406E 01 
9,4226 01 
9.437E Ol 
6.396E 01 
6.J75E OJ 
5.-256E 01 
5.602E 01 
4,4676 Ol 
4.073E 01 
3.784E Oi 
3,7216 01 
3,4916 01 
1,8706 01 
1,8146 01 
1,6556 01 
1.505E 01 
1.247E 01 
1.2546 01 
1,2766 01 
2.9106 Ol 
2,4756 01 


P-QB/P10 
0 i 000 



0,000 
7,6196-03 
7,6686-03 
l,0006-02 
1,3086-02 
1.676E-02 
2,0906-02 
2,1466-02 
2,2556-02 
2,5856-1)2 
2,8346-02 
2.709E-0B 
2.3866-02 
2 , 6146-02 
2,6506-02 
4,2066-02 
6,1036-03 
5,7896-03 
5,1316-03 
4.7776-03 
4.570E-03 
4,5846-03 
4,5276-03 
2.748E-02 
3,5446-02 
4,8766-02 
4.8826-02 
4,6826-02 
4.8836-02 
4.8936-02 
4.9026*02 
4,9096-02 
3,3276-02 
3.316E-02 
2,7346-02 
2,9146-02 
2.3246-02 
2,119E-02 
1,9686-03 
1,9366-02 
1,8166-02 
9,7606-03 
9,4366-03 
8,6116-03 
8,1396-03 
8.4896-03 
8.525E-03 
8,6406-03 
1,5146-02 
1,2666-02 







PAGE 5 


READING n 0061 BLOCK 
XABS P-1B 

6.374k oi i.oaae 01 

CO b*6£oE 01 1»673£ ol 

& 6.658k 01 1.S60E 01 

6.66ak 01 1,5606 01 

6t<>82£ 01 t,483k 01 

6.648k 01 8.470E 00 

6.VlgE 01 6,1 W£ OO 

6.V92E Oi 3,590k 00 
7.060E 01 2,7866 00 

7,12SE 01 2.105E 00 

7,22oE 01 l,49b£ 00 

7.263E 01 1.220E 00 

7.416E 01 a,147E«01 

7.431E 01 7,7506»01 

7.5066 01 8,183E*o1 

7.506E Oi 0,165e-Ol 
7.630E 01 8,9506-01 

7,92<jE 01 l,665fc 00 

8,3UE 01 1,1856 00 

8.59SE 01 9.2006-01 

e.esie oi iusoe oo 

0,88iE Oi 1.2S1E 00 


U5 TIPS 9 212,162 

P-OS PDA 

1.423E Oi 6,ai8E 01 
1.6736 Ol 6,418k 01 
1.7UE Ol 6,418k 01 
1.715E 0} 6,418k 01 

1.735E Ol 6.4186 01 
6,WOE 00 1.V74E 02 

7.065E Oo 3,427k 02 
5.4B4E Oo 4,955k 02 
4,0056 Oo 5,9646 02 
3,248E 0|) 6.613E 02 

2.0706 00 7,310k 02 

1,93 ie 00 7.5446 02 

1.435E 00 8,170k 02 

1*27IE Oo 8,215k 02 
«,5006-01 8,499k 02 

4.4S6E.01 6,508k 02 

0,000 8,689k 02 

0,000 9,2016 02 

0,000 9,810k 02 

0.000 1.004E 03 

0.000 1.031k 03 

0,000 1.031E 03 


HACK 6,0 PI o 745, 

QOX t)*IB 

«3.99bk 03 «1,687E 03 
-4,236k Oi -1.7616 03 
-4,279k 03 -1,774k 03 
-4.2B4E 03 -1.7766 03 
-4.3U5E 03 -1,783£ 03 
-4,457k 03 -1,631k 03 
•4.S07E 03 -1<846E 03 
-4.562E 03 -1.860E 03 
■4.614E 03 -1.871k 03 
-4.655E 03 -1.879E 03 
-4.708k 03 -1.687E 03 
-4.727E 03 -1.890E 03 
•4.760E 03 -1.90Q6 03 
•4.785E 03 -1.901E 03 
-4,808k 03 -1.905E 03 
•4,808k 03 -1.905k 03 
-4,854k 03 »i*»UE 03 
-4,8b7k 03 -1.924E 03 
•4,881k 03 -1,938k 03 
-4.893E 03 -1.951k 03 
■4,9156 03 -1.973k 03 
-4,915k 03 -1.973k 03 


499 TT s 2991,1 

0-08 CAMLl 

-2,i08k 01 1.972E 03 

-2,476k 01 4,289k 03 

-2,505k OJ 4,317k 03 
-2,508k 01 4.342k 03 

-2.623k 03 4.368k 03 

-2.626E 03 4,563k 03 

-2.661E 03 4,665k 03 

-2.702E 03 4,760k 03 

•2.743E 01 4,848k 03 

-2.776k 03 4,922k 03 

■2.820E 01 5,03b£ 03 

• 2.837E 01 5.OBOE 03 

-2,8B0k 03 5,2736 03 

•2.884E 03 5,290k 03 

-2,903k 01 5.374k 03 

•2,903k 03 3.375k 03 

•2,942k 03 5.426E 03 

•2.942E 03 5,625k 03 

-2.942k 03 6,610k 03 

-2,942k 03 5,664k 03 

•2,942k 03 5,707k 03 

•2.942k 03 5,7076 03 


P-I8/P80 P-I8/PT0 
3.669k 01 1,9o9k-02 
4,313k 01 2,244k-02 
4.022E 01 2.093E-02 
4.022E 01 2.O93E-02 
3.825E 01 1.9906-02 
2.184E 01 1,13*6-02 
1,696k 01 6.316E-03 
9,257k 00 4,816E-03 
7.184k 00 3,7376-03 
5.428k 00 2.8246-03 
3.657E 00 2.006E-03 
3.146k 00 1,6366-03 
2.10l£ 00 1,0936-03 
1.9986 OU 1,0406-03 
2.110E 00 1,0986-03 
2.110k 00 1.098E-03 
2.308E 00 1,2016-03 
4.293k 00 2.2336-03 
3.055E 00 1,5906-03 
2.372E 00 1.234E-03 
3.223k 00 1.677E-03 
3.225k 00 1.678E-03 


P-OB/P90 
3iCOVE 01 
4,313k 01 
4.411E 01 
4,421k 01 
4.474E 01 
1.802k Ol 
1,822k 01 
1.414k 01 
1.033E 01 
8,376k 00 
5,337k 00 
4.978E 00 
3,7006 00 
3.277E 00 
1.160E 00 
1,149E 00 
0.000 
0,000 
0,000 
0,000 
0.000 
0.000 


P-Q8/P10 
1,909t-Q2 
2,2446-02 
2.295k-02 
2.3006-02 
2,3276-02 
9.3766-03 
9.4/7E-0? 
7.356E-0J 
5.372E-03 
4,3576-1)3 
2.777E-03 
2,5901-03 
l,9256-03 
l.7056-03 
6,0366-04 

5,9776-1)4 

0 , 000 ' 



0,000 



REACInG S O0M BLOCK 9 125 Tlj-E = 212,162 MACH 9,0 Pt a 745, 


TT = 2991,1 
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* 

DDRAG 

CORAG 


CP 

HC 

4,0406 0 

1.220E 02 

1.220E 

02 

2.3136-03 

5,2852-02 

4.U4)E 0 

2,1236-01 

1.223E 

«2 

2,5356.03 

8,1846-02 

4,Q6s6 0 

9,2862 00 

1.315E 

02 

2,6436-03 

7,9016*02 

4,1346 0 

1,0442 01 

1,4202 

02 

2.B192*03 

6.554E-02 

4.15qE 0 

3.510E 00 

1.4552 

0 3 

2,8706-03 

6,7066-02 

4.184E 0 

7.I64E 00 

1,5262 

02 

2,9566-03 

6,4062-02 

4,24*6 0 

1.242E 01 

1,6512 

02 

3,0926*03 

5,8896*02 

<*.£Sa& oi 

7.004E 00 

1.7212 

02 

3,2676*03 

5,2956*02 

4.26JE 0 

1,6312-01 

1.7236 

02 

2.994E-03 

5.786E.02 

4,29ofc 0 

1,1476 00 

1.7342 

02 

2,9576*03 

5,7852*02 

4.43)E 01 

2.340E 01 

1.9682 

02 

3,0736*03 

4.9*66*02 

4.a8 0 E 0 

7,6(26 00 

2.0442 

02 

3,0756-03 

4,8446*02 

4.56gE 01 

1.197E 01 

2.164E 

02 

3.090E-03 

5,5036*02 

4.6H5E 01 

6.428E 00 

2,2536 

02 

3,5376-03 

4.9V9E-02 

4.*2*6 0 

1.393E-01 

2.2546 

°2 

3,2006-03 

5,6746*02 

4.6336 01 

9,4756*01 

2.2642 

«2 

3.139£.03 

5,8116-02 

4,?3tE 0 

1.146E 01 

2.379E 

02 

3,1266*03 

5,8136*02 

4.81)2 0 

8.257E 00 

2,46)2 

Og 

3.0836-03 

5.612E-02 

4.86*6 0) 

7,1402 00 

2.5336 

02 

2,990E*03 

5,399E-02 

s.ojoE 01 

1.363E 01 

2.671E 

02 

3.2076*03 

4,211E*02 

5.03)E 01 

9,460.6*02 

2,6726 

02 

2,8676-03 

4,7486*02 

5,0846 0 

4,7356 00 

2.719E 

02 

2.7926-03 

4,3456-02 

5,2252 01 

1.1416 01 

2.833E 

02 

2.7606*03 

4,3406*02 

5.43SE 01 

1,4686 01 

2.9822 

Og 

2,8406*03 

3.5596*02 

5.485E 01 

3.528E 00 

3.0176 

02 

2,9926*03 

3,1736*02 

5,5*oE 0 

5,3326 00 

3,07 IE 

Og 

2,9896*03 

3.02SE-02 

5.5766 0 

1.1306 00 

3,0622 

Og 

3.0062*03 

2,9506-02 

5,63*6 01 

2,0146 00 

3.1022 

Og 

2,8826*03 

2,3436*02 

5.778E OJ 

4.921E 00 

3.1512 

02 

2.8936*03 

1,8356*02 

5.764E 01 

3,1156*01 

3.1542 

02 

2,8166*03 

2.1912.02 

5,79eE 01 

7,692E*01 

3,1622 

02 

2,9656*03 

2,0412*02 

5.S06E 0) 

S,092£»0> 

3,1672 

Og 

3,3196*03 

1,4386*02 

5,83qE 01 

1.786E 00 

3.185E 

Og 

2,SO 16*03 

1,5146*02 

5.856E 01 

1.2402 00 

3,1976 

Og 

2.4042*03 

1.590E-02 

5,9296 Oi 

3,8036 00 

3.2352 

Og 

2,3996-03 

1,6036*02 

8.03)2- 01 

5,0562 00 

3,2862 

02 

2.6386*03 

2,5662-02 

6.232E 01 

1,0686 01 

3.3932 

02 

3,0606*03 

2,0306*02 

6,3742 01 

7.991E 00 

3.473E 

02 

3.0216*03 

2,5476*02 

6.620E 01 

1,2306 01 

3.5962 

«2 

3,2596*03 

2,4346*02 

6,6586 Oi 

1.700E 00 

3.6132 

Og 

3,3696*03 

2,2576*02 

6,6*26 0] 

1,7486*01 

3.61UE 

°2 

3,4166*03 

2.284E-02 

6.6822 0) 

8,8486*01 

3.6232 

Og 

3,4106*03 

2.279E.02 

6.6462 Oi 

7,8736 00 

3.702E 

02 

3.2296*03 

1,6976-02 

6.91SE 01 

3.0596 00 

3.733E 

02 

3,2006-03 

1.5546*02 

6,9925 0] 

3.274E 00 

3.76SE 

02 

3,1336-03 

1,2272-02 

7.064E 0] 

2.676E 00 

3.792E 

Og 

3,0856*03 

1.0116*02 

7.12SE 0] 

1.999E 00 

3.812E 

02 

3,0496*03 

5,5/96*03 

7,22oE OJ 

2,6272 00 

3.8382 

02 

2.988E-03 

6,4136-03 

7.2*36 01 

1.031E OO 

3.8492 

«2 

2,9696*03 

5.656E-03 

7.4162 01 

3,2006 00 

3.881E 

02 

2,9146*03 

4,550E«03v 

,7.43)e Ol 

2,6216*01 

3.6832 

Og 

2.8966*03 

4,2356-03 

7.506E 01 

1,0826 OO 


Og 

2.8216-03 

2,9376*03 

7,5062 01 

1,7636-03 

3,89«E 

02 

2,8206*03 

2,9296*03 

7.6392 01 

6,3256*01 

3.9ooe 

Og 

2,8666-03 

3,8122-03 

7.920E 01 

1.619E OO 

3.917E 

Og 

2,9456*03 

b,0266-03 

8.3UE 0] 

1.856E 00 

3.9356 

02 

2,8746*03 

4,6506*03 




READING 8 0061 BLOCK =.125 Tl«E 8 212. lo2 MALI* 


fa5,u99 TT » 2991.1 


PAGE 7 


X DORAG CORAG CF HC 

CO 8.S95E 01 8.021E-01 J.9UJE 02 2.822E-0J 3,623E«OA 

CO 9.66jE 01 j,377fc«0l 3.9G7E «2 2,Bb6fc«Q3 4.7VAE.0A 

8,88lE 01 0,000 3.907E 02 2.656E-03 9.7V5E-03 



REAUlNb = 0061 BLOCK * U5 TT^E ■ 212.!»2 MACH 


PT a 745.499 TT s riPl 


CALCULATED THRUST. 630, (L8F) 

MEASURED THRUST,,,,.699, (LBF) 

CAUCUI.ATEO SPECIFIC IMPULSE... 1196, (LBF"8fcC7LBM) 

MEASURED SPECIFIC IMPULSE,.,... 1327, (L8F-5EC/LaM) 

CALCULATED THRUST COEFFICIENT,...... 0.252a 

MEASURED THRUST COEFFICIENT. 0,2000 


flEGENERA)JVE»COO lED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST,,,,,,... 9867, CL8F) 

MET ThRUST ... Boo, (USF) 

SPECIFIC IMPULSE. 15*1. (L8F-8EC/L0M) 

THRUST COEFFICIENT,.,.... 0,3208 


ANCLE OF ATTACK ..,,,,,.. 0,000 i 

MASS FLOW RATIO,,,,,,.,,.... 0,7606 

ADDITIVE DRAG COEFFICIENT,,,,,.0.0292 

LIMITING PRESSURE RECOVERY EFFICIENCY,.,, 0,1892 


TOTAL PRESSURE RECOVERY * SUPERSONIC.0,4156 

TOTAL PRESSURE RECOVERY » SUBSONIC,,.,,,, 0.JB7O 
INLET PROCESS EFFICIENCY - SUPfcRSOMC., . . 0.9US 

INLET PROCESS EFFICIENCY - SUPSOUL.. 0.91S6 

KINETIC ENfcRUY EFFICIENCY *> SUPERSONIC... 0.9298 
KINETIC ENtHGY EFFICIENCY « SUBSONIC.,,,, 0.885? 

ENTHALPY AT po * SUPERSONIC. -8,19 (BTU/LBM) 

ENTHALPY AT PO - SUBSONIC,,..,,.**,.....* 22,61 (BTO/LBm) 


INLET FRICTION DRAG,,,. 

INLET MOMENTUM CHANGE,,,,,,,, 
CDM0USTOR FRICTION DRAG,,,,,, 
COMBUSTOR STRUT DRAG,,.,..,., 
COMBUSTOR MOMENTUM CHANGE,,,, 

nozzle friction drag. 

nozzle STRUT drag..,,,.. 

NOZZLE MOMENTUM change.,.,,,, 
NOZZLE PRESSURE INTEGRAL...., 
EXTERNAL FRICTION DRAG. 
EXTERNAL PRESSURE INTEGRAL,., 

TOTAL EXTERNAL .. 

TOTAL' STRUT DRAG,,.,,,,,,,,,, 

cavity roses,.,,,,. 

CALCULATED load cell force,,, 
MEASURED LOAD CELL FORCE..... 
FUEL VACUUM SPECIFIC IMPULSE 


122,0 (LBF) 
"785,9 U8F) 
239.8 (LBF) 
"SI,20 (LBF) 
923, (LBF) 
33.39 (LBF) 
"0.00 (LBF) 
933, (LBF) 
966, (LBF) 
63,71 (LBF) 
•llll, (LBF) 
-1175, (LBF) 
•51,80 (LBF) 
*1012, (LBF) 
•1597, (LBF) 
•1688. fL8F) 
,0l •157,1, -1 


FUEL-AIR RATIO,...,.,.,,.,. 0,0298 

EQUIVALENCE RATIO,.. 0,756 

COMBUSTOR EFFICIENCY,,,... 0,640 

TOTAL PRESSURE «ATID... 

COMBUSTOR EFFECTIVENESS.0.6126 
INJECTOR Dl&CHARbf COEFFICIENTS 0,6994, 0,4978, 0,7711 


VACUUM STREAM THHUST COEFFICIENT • CS.,,. 0,9667 

NOZZLE COEFFICIENT • CT., .. 0,8936 

PROCESS EFFICIENCY,.. 0,9503 

KINETIC ENERGY EFFICIENCY.,,,,.. 0,9269 


NOMINAL COMl LEADING EDGE.,,. 34, ( 

SPIKF TRANSLATION,,,,,,,,,,,,,,,,,,,,,,, 1,8' 

INLET THROAT..,,.,.,,,... I......... 40, i 

COU LADING,EDGE,.. 36,1 

NOZZLE SHROUD TRAILING EDGE,,,... 75,i 

NOZZLE PLUG TRAILING EDGE.,.,.88,1 

STRUT LEADING EDGE.....,.,. 67,' 

STRLT TRAILING EDGE,. 66.1 

COFBUSTOP EXIT.... 66,i 


05 

CO 
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90 



ORIGINAL PAGE B 
OF POOR QUALM 


READING O 0061 0LOCK R 136 rl«E *> 222.062 HACri 


,0 PT s 745.749 TT = 2991,4 
RAMJET PERFORMANCE 


PAGE 1 


summary REPORT 


WINO TUNNEL 
0.000 795,; 

o.ooo o,: 

SPIKE TIP NS 
0,600 16,' 

0,600 17,1 

WIND TUNNEL 
0,000 745,' 

0,000 O.i 

SPIKE TIP NS 
0,600 16,' 

Q ,600 16,' 

INLET THROAT 

90.400 309,' 

40.400 19. 
INLET UPNR8K 

40.400 305,' 

40.400 '16,; 
INLET DNNR8K 

40.400 139,: 

40,900 i19, 

COMBUSTOR 
4Q.410 230, 

40.410 24. 

COMBUgTOR 
40,635 168, 

40,635 35. 

COMBUSTOR 

41.325 163. 

41.325 30. 
COMBUsTOR 

41.500 1 

41.500 
COMBUSTOR 
41,825 1 
41.625 
COMBUsTOR 

42.460 I 

42.460 
COMBUSTOR 

42.610 

42.610 
COMBUSTOR 
42.B20 
42,820 
COMBUsTOR 
42,685 
42.865 
(JOMBUsTOR 
44,310 
44,310 
COMBUsTOR 
44,800 

»-* 44,800 


0 11 
720 3216 
540 2262 
0 12 
006 3211 
579 2340 
0 13 


GAMMA MOLWT SONY HACH YEt. S 


1,2931 20.955 « 
1.J969 26,954 


641,9{ 768) 
Ml.It 736) 

1 3 

642,?( B 3 3) 
269.2< 464) 

2 202 

641,Ot 879) 
330.4C SyS) 

3 2) 

630.71 8 7 7) 

324.60 3fc9) 

4 21 

637.90 876) 
346,H 392) 

5 21 

636,30 876) 
370.80 61S) 

6 21 

632.60 87I) 

411.90 656) 

7 21 


0 15 8 21 


621,50 756) ; 

457,60 594) 

11 21 • 

616,90 752) 
457.10 593) 


i-/A * A/AC 

,10604 21,296 0.7841 
,10604 21,296 0.7841 
,10846 21,781 0,7841 
.10846 21,781 0,7841 
,08653 21.296 0,0765 
,98776 21.296 0,0662 
,98776 21,296 0.0842 
,08878 21.143 0.0765 
,09245 21,343 0,0763 
,08107 31,343 0,0771 
,07366 21,343 0,0776 
.05561 21,343 0,0789 
,00628 21.343 0,0826 
,99284 21,394 0,0841 
.99197 21.394 0,0842 
,98730 21,394 0,0846 
1.91678 21,394 0,0911 
1,90177 21,394 0,0926 


MUMTM 0 IYAC Pill ETAC 
3991 9,743 187.4 

4066 1,603 190.9 

4061 9,959 187.3 

4081 1.684 187.3 

3354 76.047 157.S 
3389 70.426 159,1 
3389 19,071 159,1 
3354 73.151 157,1 0,07 0,66 
3316 66,914 155,4 0,07 1,00 
3225 66,601 151.1 0.07 1,00 
3173 63,536 l«6,7 0.07 1,00 
3076 59,792 144,1 0,07 1,00 
2902 52,065 136,0 0,07 1,00 
2816 50,158 131,6 0.14 0,11 
2013 50.084 131,5 0,14 0.02 
2799 49,664 130,0 0,14 0,00 
2636 40,795 123.2 0,14 0,00 
2638 39,636 123,3 0,14 0,00 
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READING * 006J U|,OCK o,136 jImE = 222,063 MACh 6.0 Pi a 

p T H GAMMA MOUT SONV MACK VEU S W/A H A/'AC MOMTM Q I VAC PHI ETAC 

COMBUSTOR 0 19 12 21 

5® 45,605 B2.799 2732 609,5( 757) 1,3031 27,325 2545 

45,605 42,461 2333 466,7( 635) 1,3163 27.325 2364 1,049 2479 2.047 0,69362 21,394 0.P935 2665 34,421 124,6 0,14 0,05 

COMBUSTOR 0 20 13 2J 

46,250 75.39B 2652 630,2t 029) 1,3096 23,963 2683 

46,250 44,503 2337 521.3( 722) 1,3202 23*983 2529 0,923 2334 2,266 0,87915 21,642 0,0961 2665 31,885 123,2 0,49 0,06 

COMBUSTOR 0 21 14 21 

46,26© 77,206 2536 630.K 7ql) 1,3149 23,076 2635 

46,260 44,535 2219 521,3t 6 b3) 1,3256 23,076 2475 0,942 3333 2,251 0,07876 21,642 0,0962 2666 31,055 123.2 0,49 0,01 

COMBUSTOR 6 22 15 21 " ’ 

46.320 77,505 2517 629,5( 7a5) 1,3157 83,060 2627 

46.320 44.724 2202 521,4( 678) 1,3264 23.060 2467 0,943 2326 2.249 O.07S54 21,642 0,0965 2670 31,646 123,4 0,49 0,00 

COMBUSTOR 0 23 16 21 * ' ’ 

47.310 77,503 2434 610,81 7?“) 1,3169 23.057 2611 

47»3i0 47,658 2200 524,5( 600) 1,3262 23,857 2470 0,079 2173 2,244 0.01404 21,642 0,1037 2733 27,515 126,3 0.49 0,00 

COMBUsTCR 0 24 17 21 

48', 110 75,795 2457 609,at 705) 1,3178 2J.857 2998 

46.110 44,048 2162 509,0( 664) 1,3278 23.057 2446 0,910 2246 2,242 0.74041 21,642 0,1129 2000 26,126 129.7 0,49 0,00 

COMBUSTOR 0 25 18 4 

48.045 72.12J 2609 601,6( 8l4> 1,3105 24,019 2660 

COMBUSTOR 5 - ,02 p 2 |£ 6 j 97 ? ,5C 667) 1,3832 2 ^* 019 2475 1,023 2532 2,263 0.66905 21,642 0,1263 2933 26,322 135.5 0,49 0,07 

50.28s 63,509 2544 604,l( Be7) 1,3184 21,360 2791 

50.265 27.964 2002 428,It 7l2) 1,3316 21,360 2540 1.168 2960 2,485 0,55102 21,904 0,1552 3132 29,413 143.0 0,07 0,00 

COMBUSTOR 0 27 20 2 

50,295 63,472 2546 604,Ot 800) 1,3153 21,361 2792 

27,895 2082 427,5t 7i2) 1,3316 2t.36l 2540 1,170 2972 2,485 0.55030 21,904 0,1554 3133 25,414 143.1 0,87 Q,C8 

CQHBUfiTOR 0 *8 2| 4 ' 

50.825 61,797-2611 599,Ot 9,1) t,JU2 21.436 2020 

5o, £ 2 5 „ 89,192 S07B 395,7( 709) 1,3309 21.426 2$33 1,259 3109 2,495 0.61466 21,90*1 0,1662 3200 25,504 146,1 0,07 0,10 

COMBUSTOR 0 29 22 5 

52,235 54,115 3024 566,7t)C64) 1,2905 21,006 2985 

52 'f*5 „ 2 £ ,10 ° <1555 401,7C 802) 1,3086 21,007 2761 1,102 3042 2,547 0,43063 21.904 O.J950 33)5 20,739 154,1 0,87 0,22 

COMBUSTOR 0 30 23 5 

54.335 49,382 3339 571.20102) 1,2764 22,126 3095 

54.335 18.487 2680 306,At ?24) 1,3997 22,130 2798 1,301 3640 2,579 0,35951 21,904 0,2379 36ua 20,336 164,6 0,87 0,31 

CQKBU9TOR 0 31 24 g 

54,835 49,308 33J5 567.80100) 1.2765 22,129 3092 

54,835 - 16,379 3fc03 275,H «94) 1,3023 22,133 2760 1.3&7 3027 2,579 0,34402 21,904 0,2460 3646 20,508 164,4 0,87 0,31 

COMBU$T.OR 0 32 25 4 ~ 

55,505 47.03? 3408 S63,0tt207> 1,2725 22.208 3116 

55,505 15,154 2030 253,3t ’06) 1,3000 22,213 2771 1,421 3936 2,586 0.32504 21,904 0,2631 3701 19,884 169,0 0,87 0,34 

COMBUSTOR 0 33 26 3 

S5,76 0 47.549 3421 562,0tl2l3) 1,2717 22.224 3120 

19,868 zbt>2 29e »i ( VO?) 1,2996 22,229 2771 1.430 3963 2.507 0,32077 21,904 0,2666 3713 19,755 169,5 0,87 0.34 

COMBUgTOR 0 39 27 4 

36*345 41.178 3604 5S8,6tl2e2) 1,2611 22,406 3176 

36,345 10,046 2695 107,0( 9 2 4) 1,2952 23.416 2782 1,54b 4308 2,612 0.2514b 21,904 0,3401 3877 16,834 177,0 0,87 0.40 

COMBUSTOR 0 35 20 4 

57,77a 46,450 3302 551,0(1197) 1.2734 22.210 3105 

Hill 0 . „ 7,651 2899 T 02 *6( ? 57) 1.3140 22.215 2569 1.846 4741 2,505 0.23242 21.904 0,3679 3949 17,125 100.3 0,07 0,34 

COMBUSTOR 0 3b 29 5 - 

57.825 30.972 3736 551,6(1332) 1,2528 22.531 3212 

57 « 02 5 „ 10,098 2800 1 64 »5C ’61) 1.2694 22,567 2621 1,560 4401 2,624 0,23176 21.904 0,3690 3951 15.852 18(1,4 0.07 0.44 

CQH0U&TGR 0 37 30 3 

57.965 39,224 3712 551.0(1323) 1,2543 22,528 3205 

57.965 9,791 2756 157,J(. 9a5) 1.29U 22,543 2602 1.505 4440 2.622 0,23010 2t,9o« 0,3717 3954 15,075 180,5 0,07 0,43 
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P T K GAMMA MOIWT SOnV MALH VEL 5 rt/A *i A/AC KuNTM 0 IVAL Phi fcTAC 

COMBU3TOR 0 39 31 11 

56,045 53.618 3196 550,7012?) 1,2631 22.041 3041 

58,045 6,443 1943 66.6( 6fl9) 1.3279 22,943 2413 2,040 4922 2,558 0,23276 21,904 0,3674 3957 17.803 180.6 0.87 U,29 

COMBUSTOR 0 19 32 5 

58.325 65,963 2996 549,6(1052) 1,3928 21,863 2968 

56.325 5.212 1622 30,0( S36) 1,3442 21,064 £226 2,290 5099 2,522 0.23191 £1,904 0,3688 3964 ifl,»78 181,4- 0,87 0,23 

COMBUSTOR 0 40 33 4 

Se.SSl 54,730 3l95 548,8(1126) 1,2831 22,044 304I 

58,551 6,301 1924 58.2( 64?) 1,3267 22.046 24Q1 2,064 4955 2,556 0,23151 21,9i)4 0,3694 3969 17.826 181,2 0,87 0,29 

COMBUSTOR 0 41 34 5 

59,375 39,273 3782 546,2(1349) 1,2496 22,609 3224 

59.275 9.787 2817 145.2( 9„7) U2880 22,628 2824 1.566 4479 2,625 0.22788 21,904 0,3753 3990 15,863 182.2 0.87 0,46 

COMBUSTOR 0 42 35 4 

60,295 36,268 4069 542,4(1454) 1,2296 22,909 3295 

60,295 11,737 3255 165,1(1131) 1.2668 22,951 2989 1,415 4229 2.647 0,2264J 21,904 0,3777 4014 14,880 183.3 0,67 0,55 

C0M8UST0R 0 43 36 4 

62,305 40,832 3822 533,9(l36«) 1,2470 22,678 3233 

62,305 10.050 2645 126,4( 976) 1,2860 22.699 2631 1.595 4516 2.622 0.23431 21,904 0,3650 4014 16,444 183,3 0,87 0,48 

COMBUSTOR 0 4# 37 5 

63,72? 36,355 43J3 527,6(1553) 1,2104 23.203 3344 

63.725 15,350 3690 232,7(l29«) 1,2420 23,273 3129 1,228 3841 2,655 0.24066 21,904 0,3553 afll2 14,365 18J.2 0,87 0,64 

COMBUSTOR “ 0 45 38 4' 

66,189 33,711 4439 514,3U6ol) 1,1986 23.372 3364 

66.169 17.115 3959 272,7(l«o3) 1,2237 23.958 J20» 1,065 3477 2,665 0.22812 21,904 0,3749 4010 12,326 183,1 0,87 0.70 

COMBUSTOR 0 46 39 3 

66.565 31,249 4460 S12.1(l6o9) 1,1956 23.401 3366 

66.565 16,958 4031 292,1(1432) 1,2162 23,487 3224 1,029 3317 2,672 0.21207 21,904 0,4032 4010 10,933 183,1 «,87 0,71 

COMBUSTOR REGEN 47 40 21 

66.565 31,249 4660 636,0(1693) 1,1821 23,314 3428 

66.665 6.17J 3740 I67,9(i3l3) 1,2319 23.316 3121 1,567 489J 2,699 0,21207 21,904 0.4032 4174 16,120 190.6 0,87 0,71 

NOZZLE A£ 48 41 4 ’ 

88,801 31,249 4460 512.1(1569) 1,1956 23.401 3366 

ee.Soj 0.909 2194 »463,7( 7i6) 1,2993 23,551 2453 2,848 6988 2,672 0.04«14 21,90« 1,9373 5208 4,794 237,8 0,87 0,71 

NOZZLE PO 49 42 ' 4 

88,801 31.249 4460 512,10569) 1,1956 23,401 3366 

88,801 0,388 1793 <.606,7( 573) 1,3165 23,551 2234 3,349 7482 2,672 0.02464 21,904 3,4702 5439 2,866 248.3 0.87 0,71 

NOZZLE - AE REGEN 50 43 5 

88.801 ’ 31.249 4660 636,0(1693) 1,1821 23,314 3428 

88.801 0.969 2395 -389.2( 7<>0) 1.2913 23.551 2356 2.803 7162 2.699 0.04415 21.904 1,9371 5357 4,914 244,6 4,87 0,71 

NOZZLE RO REGEN 51 44 5 * ^ .... 

88.601 31,249 4660 636,0(1693) 1,1821 23,314 3428 

88.801 0.308 1939 -556,0( 624) 1,3099 23,651 2315 3,336 7723 2,699 0.02356 21,9u4 3,6302 5619 2,827 256,5 0.87 0,71 

FICT1VE C0MBU8TR 71 64 0 

66.565 305,483 5263 512,l(l9 2 4) 1.1702 24,29) }550 

66.565 0.388 I4fl6-1163,3( 4 2 7) 1,3263 24,714 1937 4,727 9156 2,494 0.040«0 21.904 2,1167 6444 5,749 £94.2 0,87 1.00 

FZCTIvE NOZZLE 72 65 0 

68.601 21.052 4387 479,6(1579) 1,1951 23,404 3337 

86.801 1.093 2455 -366,9( 3*2) 1.2B93 23,551 2585 2,510 6508 2,698 0.1)4415 21,904 l',9371 4973 4,465 £27,0 0,87 0,71 


LO 

CO 



READING * 0061 BLOCK 

XAS$ P-JB 

OS 6.981E.01 1,0436 00 

*>, 1.8S6E 01 1.0456 00 

3,07o£ 01 2,2456 00 

3,5006 01 3,9456 00 

3.55SE Oi 4.060E 00 
3.606E 01 3.9706 00 

3.6«6E 01 «.261E 00 

3.67oE 01 4,2526 00 

3.67iE 01 4,2526 oo 

3«70jE 01 4,2406 00 

3,7376 01 4,1026 00 

3.6036 01 3,8556 00 

3.6756 01 1,1466 01 

3,6«3E 01 1.2386 01 

3.9016 Oi 1,4246 oi 
3.9506 Oi 1,8506 01 
3.9856 Oi 1,7696 01 
4.0006 01 1,7646 01 

4,0325 01 2,6976 01 

4,04o6 01 2,9146 01 

4,04jE 01 2.943E 01 

4*O83E 01 4,1636 01 

4.1326 01 5,5712 01 

4.1505 Oi 6,0756 01 
4.1B2E 01 6,1286 01 

4,2466 01 6,2326 01 

4.2BJE 01 5,7296 01 

4,28g|. Oi 5.714E 01 
4.268E Oi 5,6216 01 
4,43iE 01 3.567E 01 

4.4B 0 E 01 2.861E 01 

4.56 0 E 01 3,6336 0! 

4.625E 01 4,2526 01 

4.6266 Oi 4,2626 01 
4,6326 Oi 4,3196 01 
4,7316 01 5,2696 01 

4,81tE 01 4,9276 01 

4.686E 01 3,8026 01 

5.028E.01 2.7966 01 

5,029£.0t 2,7896 01 

5,0826 01 2,4196 01 

5,2236 01 2,6106 01 

5.433E 01 1,8496 01 

5,4836 01 1.6386 01 

5.5586 01 1.515E 01 

5,S7 6 E Oi 1.487E 01 
5.634E 01 7,7796 00 

5.777E 01 7.651E 00 

S,78 2 E 01 1.279E 01 

5.79&E 01 1.2796 01 

5.804E 01 6,4436 00 

S.B32E 01 5,2126 00 

5.B35E 01 6.3016 00 

5.927E 01 9,7876 00 

6,0296 01 1.174E 01 

6,23oE 01 1.005E 01 


“,136 TIME a 222,0b2 


P-00 


PDA 


0.000 


-4,5536 

• 0 1 

0.000 


-3,4816 

01 

0.000 


*1,6826 

02 

0,000 


-3.688E 

02 

0,000 


-4,0526 

02 

0,000 


•4,4606 

02 

0.000 


■4,8126 

02 

5.683E 

00 

-5,5856 

02 

5.7196 

00 

-5,5866 

02 

7.520E 

00 

-5,6216 

02 

9,7006 

00 

-5,5486 

02 

1.258E 

05 

*5,3986 

02 

1,574E 

oi 

*5,4986 

02 

1, 6116 

01 

"5,3386 

02 

1.7006 

01 

-5,609b 

02 

1.950E 

Oi 

-5.842E 

02 

2.130E 

Oi 

-5,9016 

02 

2.031E 

Ol 

•5,9056 

02 

1.810E 

Oi 

•6,0206 

02 

U989E 

Ol 

•6.070E 

02 

2.012E 

Ol 

-6,075b 

02 

3.020E 

Ol 

■6,3586 

02 

4.ST5E 

00 

•7,1676 

02 

4,3306 

Oo 

*7,6496 

02 

3.875E 

Oo 

-8,544b 

02 

3.579E 

00 

■1,0166 

03 

3.416E 

00 

-1,0966 

03 

3.412E 

Oo 

*1,0486 

03 

3,3816 

00 

-i.lllE 

03 

2,7076 

Ol 

*1.2516 

o3 

3.522E 

Ol 

-1.242E 

03 

4.8596 

Ol 

•1,2046 

03 

4,6496 

Ol 

-1.1556 

03 

4,6456 

01 

-1,154£ 

03 

4,6266 

Ol 

•1,1496 

03 

4.303E 

Ol 

-1.075E 

03 

4,0426 

Ol 

-9,9216 

02 

3,8026 

01 

-8,5996 

02 

2,7966 

Ot 

-6.J50E 

02 

2.7896 

Ol 

-6.135E 

02 

2.419E 

Ol 

■5.4166 

02 

2.6106 

Ot 

*3,5576 

02 

1.8495 

01 

■1,1026 

02 

l,638e 

Ol 

-6.488E 

01 

1.5156 

Ol 

-3,8666 

00 

1.4876 

Ol 

9,6316 

00 

1,3916 

01 

1,7606 

02 

7.651E 

Oo 

2,5276 

02 

7.409E 

00 

2.5496 

02 

6.794E 

00 

2.595E 

02 

8,4436 

Oo 

2,6226 

02 

5.2126 

o 0 

2,6986 

02 

8,301E 

00 

2.754E 

02 

9,7876 

Oo 

2.9726 

02 

1.1746 

01 

3,2216 

02 

1.0056 

Ol 

3.246E 

02 


MACh 6.0 PI s 743.' 

00* U*18 

0,000 0,000 

0,000 0,000 

0,000 0,000 

0,000 0,000 

0,000 0,000 

3,3395 02 *3.3396 02 
3,4196 02 *3,4196 02 
3,4846 02 *3.4646 02 
3.4656 02 *3.4656 02 
3,5266 02 *3,5266 02 
3,6026 02 *3,6026 02 
3,7476 02 »3.747E 02 
4,1496 02 *3,9656 02 
4,1756 02 -3,9976 02 
4,2766 02 *4,0706 02 
4,59bE 02 *4,3146 02 
4,8666 02 -4.5306 02 
4,9676 02 -4.6286 02 
5,2/OE 02 »«.»t>EE 02 
5,3376 02 *4,91 BE 02 
S.346E 02 -4.9256 02 
5,7366 02 *5,3526 02 
6,2126 02 *5*6566 02 
6.S89E 02 *3,800E 02 
6,730b 02 -6.1036 02 
7,5176 02 -6.6906 02 
8■ Q32E 02 *7.0036 02 
fl,0«6E 02 -7.0126 02 
6.149E 02 -7,0696 02 
1,0706 03 >8,2116 02 
1,1666 03 -8,5586 02 
1.3276 03 -9,1016 02 
1,4616 03 *9,5256 02 
i.4636 03 *9,5316 02 
1,4766 03 *9,5706 02 
1,7076 03 -1.0206 03 
1.902E 03 *1,0696 03 
2.061E 03 *1.1126 03 
2.4096 03 -1.194E 03 
2.411E 03 *1.19aE 03 
2,5226 03 -1.223E 03 
2,769E 03 -1.296E 03 
3.130E 03 -1.396E 03 
3.2046 03 -1,4186 03 
3.309E 03 *1.4516 03 
3.332E 03 1,4586 03 

3.405E 03 -1.481E 03 
3,5546 03 *1,5316 03 
3,5596 03 -1,5326 03 
3.5/IE 03 -1.537E 03 
3,5766 03 -1.5406 03 
3,6026 03 -1.5496 03 
3.621E 03 -1,5566 03 
3,6766 03 -1.577E 03 
3.759F 03 -1,6056 03 
A.945E 03 -1.655E 03 
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0*06 CAftAU. 

0.000 2,4706-02 

0.000 1,634b 02 

0,000 5,0536 02 

0,000 6.AQ4E 02 

0,000 7,0136 02 

0,000 7,2466 02 

0.000 7.443E 02 

0.000 7,5486 02 

0,000 7.5516 02 

0,000 7,8646 02 

0,000 8,2476 02 

0,000 8,9536 02 

1,6486 01 9,7546 02 

1,7816 01 9,8506 02 

2.0566 01 1,0056 03 

2,8186 01 1,0616 03 

3.3636 01 1.1026 03 

3,5646 01 1.1196 03 

4.077E 01 1, 1566 03 

4.1906 01 1,1656 03 

4.205S 01 1,1666 03 

4,6416 01 1,2166 03 

5,5576 01 1,2746 03 

5,0066 01 1.294E 03 

6.2656 01 1,3336 03 

8.2786 01 1,4086 03 

1.0306 02 1,4506 03 

1,0366 02 1,4516 03 

1.0B16 02 1,4596 03 

2,4896 02 1,6316 03 

3.1216 02 1,6906 03 

4,1706 02 1.789fc 03 

5.0866 02 1.8686 03 

5,1026 02 1.8696 03 

5,1946 02 1,8766 03 

6,8716 02 1,9986 03 

8,3346 02 2,0976 03 

9,6836 02 2.189E 03 

1.2156 03 2.3696 03 

1*2176 03 2,3706 03 

1.298E 03 2.437E 03 

1.493E 03 2.6146 03 

1,7346 03 2,880b 03 

1.785E 03 2.944E 03 

1.858E 03 3,0406 03 

1,8746 03 3,0626 03 

1,9246 03 3,1026 03 

2.0236 03 3,2096 03 

2,0266 03 3.216E 03 

2.034E 03 3.234E 03 

2.039E 03 3,2446 03 

2.054E 03 3.2B0E 03 

2.065E 03 3.3096 03 

2.0996 03 3,4026 03 

2.1546 03 3,5326 03 

2.289E 03 3,7906 03 


P-I8/PS0 P-lbXP TO 
2,6936 00 1 ,4016*03 
2.693E 00 1,4016*03 
5,7866 00 3,0106*03 
1,0176 01 5,2906-03 
1,0466 01 5,4446-03 
1.0Z3E 01 5,3236-03 
1,0966 01 5,7146-03 
1,098E 01 5.7026-03 
1,0966 01 5,7026-03 
1,0936 01 5.6866-03 
1,0576 01 5,5016-03 
9.935E 00 5.169E-03 
2,9606 01 1,5406-02 
3,1916 01 1,6606-02 
3.6706 01 1,9096-02 
4,7686 01 2,4616-02 
4.6116 01 2.3496*02 
4,5476 01 2,3666*02 
6,9526 01 3,&lTb-02 
7.510E 01 3,9076*02 
7,5846 01 3.946E-02 
1,0736 02 5.5826-02 
1,4366 02 7,4716*02 
1,5666 02 8,1466*02 
1.579E 02 6,2186-02 
1.606E 02 8.357E-02 
1.4766 02 7.6626-02 
1,4736 02 7,6626*02 
1.449E 02 7,5376-02 
9,194b 01 4.783E-02 
7.3746 01 3,8376-02 
9.3646 01 4.8726-02 
1.0966 02 5,7026*02 
1.0986 02 5,7156-02 
1.1136 02 5.791E-02 
1.358E 02 7,0656-02 
1.270E 02 6,6076-02 
9.800E 01 5,0996*02 
7,2076 01 3,7506-02 
7,1896 01 3.740E-02 

6,2356 01 3,244£*02 
6.727E 01 3,5006-02 
4,7656 01 2,4796*02 
4.221E 01 2,1966-02 
3.906E 01 2.0326-02 
3.8326 01 1.994E-02 
2.005E 01 1,0436-02 
1.9726 01 1.0266*02 
3,2966 01 1,7156-02 
3.296E 01 1,7156-02 
1.6606 01 8,6396-03 
1.343E 01 6,9906*03 
1.624E 01 8,4496-03 
2.523E 01 1,3126-02 
3.0256 01 1,5746-02 
2.5906 0) 1.3486-02 


P-OB/P SO -P-Ofl/P'IO 
O.POO 0,000 

0.000 0,000 

0,000 0.000 

0,000 0,000 

0,000 0,000 

0,000 0.000 

{1,00(1 0,0 00 

1,4656 01 7,6216-03 

1,4746 01 7,4.696-03 

1,9386 01 1.0086-02 

2.500E 01 1,3016*02 

3.2426 01 1.6876-02 

4.0576 01 2,1116-02 

4,1536 01 2,1616-02 

4.J82E 01 2.2806-02 

5,025b 0} 2,6146*02 

3.490E 01 2,8566*08 

5.2356 01 2,7236*02 

4,6656 01 2,4276*02 

5,1266 01 2,6676*02 

5.1876 o; 2,6996*02 
7.7B3E 01 4,O50E*02• 

1.179E 01 6,l35E»0J 

l.ll&E 01 5,8066*03 

9.987E 00 5.1966*03 

9,2246 00 4.7996*03 

8,8046 00 4,581E*03 

8,792E 00 4,5756*03 

8.7146 00 4,5346*03 

6.4776 01 3,6306*02 

9.076E 01 4,7226*02 

1.2526 02 6,5166*02 

1,1986 02 6.233E-02 

Ui97E 02 6,2296*02 

1.1926 02 6.2036*02 

1,1096 02 5,7706*02 

1,042E 02 5,4206*02 

9,8006 01 5,0996*02 

7.2076 01 3,7506*02 

7,1896 01 3,740^*02 

6.2356 0} 3«244E»U2 

6.727E Oi 3.5006*02 
4,7656 01 , 2,4796*02 
4,22IE 01 2.1966*02 

3.906E 01 2,032E*02 

3.6326 01 1,9946*02 

3.586E 01 1,8666*02 

1.972E 01 1.0266*02 

1.9106 01 9.V35E*u3 

1.7516 01 9.UQE-03 

1,6606 01 8,6396*03 

1.3436 01 6.9406*03 

1,6266 01 8,449E*D3 

2,5236 01 1,312E*02 

3.0256 01 1,5746*02 

2,5906 01 1,3486*02 







ORIGIN AE PAGE' 
OF POOR QUALTE 


REAPING = 0061 BUOCK-s 138 Tint » 222.082 MACH 6.0 Pf ■? T“S, 

XABs P-18 P-06 PDA SOX U-JB 

6.372E 01 1.S35E 01 1.535E 0! 3.246E 02 -4.0856 0} -1.692E 03 

6,61flE 01 1.711E 01 1.711E 3.2486 02 -4,3756 03 -1.77U 03 

6,656fc 01 1,6S«E 01 1.736E Oj 3.246E 02 -4.42SE 03 -1.7856 03 

6,660£ Ol 1,65«E 01 1.741E Oj 3,2466 02 -4,4306 03 -1.786E 03 

6.6BoE 01 1.570E 01 1.755E Oi 3.2466 02 -4.465E 03 -1.794E 03 

fe»846E 01 6.720E 00 7.360E 0 0 4.622E 02 -4.627E 03 -1.844E 03 

6.913E Oi 8,3126 00 7.147E O 0 6.117E 02 -4.6B2E 03 -1 .B50E 03 

6.99oE 01 3.54SE 00 5.516E 0 0 7.6S6E 02 -4.742E 03 -1.873E 03 

7,06 2 E Oi 2.779E 00 3.990E 0 0 8,8636 02 -4.748E 03 -1.863E 03 

7• 123E 01 2,130E 00 3,2766 Oo 9,3136 02 -4.843E 03 -1.890E 03 

7,2166 01 1.517E DO 2,170£ 0 0 1,002E 03 -4.902E 03 -J.899E 03 

7,261E Oi 1.240E 00 2.027E 0 0 1.027E 03 -4.923E 03 -1.9036 03 

7.414E 01 8.666E-01 1.520E Oo 1.092E 03 -4.9B5E 03 -1.913E 03 

7i429E Ol 8,30 06-01 1,3546 Oo 1.097E 03 -4.990E 03 -1.913E 03 

7.504E 01 9■274E-01 5.250E-01 1.126E 03 -5.018E 03 -1.9186 03 
7.S05E Oi 9.279E-01 b.20fcE-0t 1.129E 03 -5,0i6E 03 -1.918E 03 
7»637E 0! U100E 00 0.000 1.1S0E 03 -5.074E 03 -1.9256 03 

7, T 922E Ol 1.765E 00 0.000 1,2086 03 -5.0B6E 03 «1,938£ o3 

6.3126 Oi 1.215E 00 0.000 1.271E 03 -S.100E 03 -1.9$2E 03 

8.593E 01 9.500E-01 0,000 1,2956 03 -S.1136 03 -1.965E 03 

8,8796 Oi 1.390E 00 0,000 1.324E 03 -5.135E 03 -1.9B6E 03 

8,8606 01 1.391E 00 0,000 1,324£ 03 -5.135E 03 -1.9066 03 


749 rT a 2991 .a PAGE 5 

N-OB CA-Att P-I6/PS0 P-1B/P10 P.OB/Pao P-UB/PIO 

-2.3936 03 3.9726 03 3.956E 01 2,0586-02 3.956E 01 2,0586-02 

-2,6046 03 4.289E 03 4,41ot 01 2.294E.02 4.410E 01 2,2946-02 

-2,640b 03 4.337E 03 4,2626 01 2,2186-02 4,479E 01 2.3306-02 

-2.643E 03 4.342E 03 4,2626 Ol 2.216E-02 4.466E 01 2.334E-U2 

-2.661E 03 4,3086 03 4.0466 01 2,1056-02 4,5236 01 2.3536-02 

-2.7B4E 03 4.583E 03 2.2476 01 1,1696-02 1.897E 01 9.669E-03 

-2,8236 03 4,6656 03 1,6276 01 8.464fc-o3 1,8426 01 9.5B4E-U3 

•2,8696 03 4,7606 03 9,1376 Oo «,7546-03 1,4226 01 7.396E-03 

-2.915E 03 4.B4BE 03 7.1626 00 3.7266-03 1.028E 01 5.350E-03 

•2,93JE 03 4.922E 03 5,49o£ 00 2,8566-03 6.449E 00 4,3,966-03 

-3.002E 03 5,0366 03 3.9116 00 2,0356-03 5.593E 00 2.9106-03 

•3,021E 03 5,0836 03 3.196E 00 1,6636-03 5.225E 00 2.719E-03 

-3.072E 03 5,2736 03 2,2336 00 1,1626-03 A. 917E 00 2,0386-03 

-3.076E 03 5,2906 03 2.139E 00 1,1136-03 3.4906 00 1.816E-03 

-3.100E 03 5.374E 03 2,3906 00 1,2446-03 1.353E 00 7,040E-0« 

-3,lOOE 03 5,3736 03 2,3916 00 1,2446-03 1.342E 00 6,980E-04 

•3,1496 03 5,4286 03 2.833E 00 1.4756-03 0.000 0,000 

-3.149E 03 5,5256 03 4.S49E 00 2,3676-03 0.000 0,000 

•3.149E 03 5.6306 03 3.1316 00 1,6296-03 0.000 0,000 

•3.1496 03 5.6B4E 03 2.4486 00 1,2746-03 0.000 0,000 

•3,1496 03 5,7076 OS 3.582E OO 1,8846-03 0,000 0.000 

-3,1496 03 5.707E 03 3.5856 00 1,8856-03 0,000 0,000 


OO 

Ol 



READING a 0061 BLOCK a 136 TlfE 0 222,062 NAC« 6.0 PI 


705,749 TT = 2991. 


X 


(JD 8 AG 


CDS AG 


CP 

HC 

4,0406 

01 

1.2276 

02 

1.227E 

02 

2.318fc«03 

5,3026-02 

4.04l'E 

01 

2,118£« 

•01 

1.229E 

°2 

2.S27E-03 

6.2216-02 

4,0836 

01 

9.000E 

00 

1.3196 

0 2 

2.64SE-03 

7.7186*02 

4,1326 

01 

1.047E 

01 

1.4246 

02 

2.8006-03 

6.485E-02 

4.1S0E 

01 

3.B07E 

00 

1.4626 

02 

2,8546-03 

6,6456-02 

4,1026 

01 

6,8616 

00 

1*5316 

02 

2,9366-03 

6.370E.02 

4,2« 6 E 

01 

1.27'OE 

01 

1.6586 

02 

3.07JE-03 

5.8596-02 

4,*BiE 

01 

6,74 IE 

00 

1.725E 

02 

3.2396-03 

5.277E-02 

4.2826 

0} 

1.634e»01 

1.727E 

02 

2.982E-03 

5.767E-02 

4.288E 

01 

1.154E 

00 

1.7386 

02 

2.9U9£p03 

5.758E-02 

4.4S1E 

Ol 

2.3S4E 

01 

1.9726 

“2 

3■0576-03 

5.3456-02 

4,«8oE 

01 

Mite 

00 

2.045E 

02 

3,6546-03 

S.3/0E-02 

4,5boE 

01 

1.114E 

01 

2,1566 

02 

3,0756-03 

6.066E-02 

4.625E 


8.636E 

00 

2.2436 

«2 

3.517E-03 

5.4826-02 

4,62fcE 

ol 

W325E-01 

2.2446 

02 

3.1736-03 

6.2436-02 

4,6326 

01 

7.3306-01 

2.2516 

02 

3.1156-03 

6,3946-02 

4.731E 

01 

1.120E 

01 

2.363E 

02 

3.0856-03 

6.350E-02 

4.81JE 

01 

B.125E 

00 

2,4446 

02 

3,029g-03 

6,1496-02 

4,80«E 

01 

7.U»E 

00 

2.5166 

02 

2.912E-03 

8.8866-02 

5,0286 

01 

1,4376 

01 

2,6596 

02 

3,2646-03 

4.5426-02 

5.0296 

01 

9,8416-02 

2.660E 

°2 

2.9266-03 

5,1226.02 

5,0826 

01 

4,8966 

00 

2.709E 

02 

2.8596-03 

4.B196-02 

S.22SE 

ol 

1 •1?4e 

01 

2,8276 

02 

2.8586.03 

4.752E-02 

5.43JE 

01 

1.573E 

01 

2.9B4E 

02 

2.6936-03 

3.778E-02 

5,48jE 

ol 

3.8546 

00 

3,0236 

02 

3,0276-03 

3.3486-02 

5.S58E 

Ol 

S.022E 

00 

3,0816 

02 

2,9906-03 

3.1986-02 

5,5766 

01 

1.337E 

00 

3.0946 

02 

3.023E-03 

3.1196-02 

S,63aE 

oi 

2,1366 

00 

3,1156 

02 

2,9026-03 

2,4636-02 

5.7776 

01 

5,3216 

00 

3.1696 

0 2 

2,9196-03 

1.954E-02 

5.7B2E 

01 

3,3496- 

• 01 

3.172E 

02 

2.847E-03 

2.375E-02 

5.796E 

01 

8,2726> 

•01 

3.1806 

02 

3.0216-03 

2.2O2E-02 

5,8046 

01 

S.S30E- 

■01 

3.1866 

0 2 

3,3966-03 

1,3296-02 

5.&32E 

oi 

1,9396 

00 

3.2056 

02 

2.6156-03 

1.6296-02 

S.BSgE 

01 

1.32BE 

00 

3,2196 

02 

2,4736-03 

1.9296-02 

5,9276 

01 

4.034E 

00 

3.2596 

02 

2.6966-03 

2.4166.02 

6,0296 

01 

5.737E 

00 

3.3166 

02 

3,0156-03 

2,4096-02 

6,23oE 

01 

1.233E 

01 

3.440E 

02 

3.092E-03 

2.1586*02 

6,37 2 E. 

.01 

8,6226 

00 

3.5266 

02 

3.0526-03 

2.7486.02 

6.6196 

01 

1.3396 

01 

3.6606 

02 

3,2966-03 

2,5/76-02 

6.6S&E 

oi 

1.879E 

00 

3.6786 

02 

3,4046-03 

2,4066-02 

6,6606 

01 

1.926E' 

>01 • 

3,6806 

®2 

3.458E-03 

2,4346-02 

6,6606 

01 

9,762£< 

•01 

3.6906 

0 2 

3.4536-03 

2.426E.02 

6,8466 

01 

8.5666 

00 

3,7766 

02 

3.298E-03 

1.790E-02 

6.913E 

0» 

3.27&E 

00 

3.8096 

02 

3.267E-Q3 

1.6146-02 

6,99oE 

0) 

3,4686 

00 

3.8436 

02 

3,2046-03 

1,2676-02 

7.062E 

01 

2,8086 

00 

3.871E 

02 

3,1586-03 

1,0326-02 

7.123E 

Oi 

2,0956 

00 

3.8926 

0 2 

3,1276-03 

8.820E-03 

7,2186 

01 

2.772E 

00 

3.920E 

02 

3,0736*03 

6,6926-03 

7.26 1 £ 

01 

1.094E 

00 

3.93ie 

02 

3.0556-03 

6.121E-03 

7.4HE 

Ol 

3,4166 

00 

3,9656 

02 

3.007E-03 

4,8326-03 

7.429E 

01 

2,8246. 

•01 

3.9686 

Oa 

2.9936-03 

4,5186-03 

7,50<tE 

01 

1.1926 

00 

3.9806 

02 

2.931E-03 

3.303E-03 

7.50SE 

01 

1,9936. 

■ 03 

3.9806 

02 

2.9306-03 

3.296E-03 

7.637E 

01 

7.316E. 

•01 

3.9876 

®2 

2.9836-03 

4.5246-03 

7,9226 

01 

1.8126 

00 

4.0056 

02 

3.0346-03 

6,4026-03 

8.SI26 

01 

1.978E 

00 

4,0256. 

02 

2.9616-03 

0.8156-03 


PAGE 





PACE 7 


READING * 0061 BLOCK *• 136 TlpE 0 222.062 M4 C« 6.0 
X DORAS CORAS CF «C 


B.993E 01 
8,879E 01 
6.880E 01 


8.H6VE-01 

3.661E-01 

0,000 


A.03UE 02 
«.037E 02 
9.037E 02 


2.O12t-03 

2.953E-03 

2.9S3E-03 


3.976E-03 

5,2^bE-ll3 

9.278E-03 




US 

•o 



PAGE 8 


REARING * 0061 BLOCK b 156 tImE a 222,062 MALK 6.0 PT a 7«E>.7*6^ TT = 2991,4 

RAMJET PERFORMANCE 


U5 


engine performance 


IhUT 


CALCULATED THRUST ... 889, (LBF) 

MEASURED THRUST*.. 872, (LBF) 

CALCULATED SPECIFIC IMPULSE... 1063• (LBF-8EC/LBH) 

MEASURED SPECIFIC IMPULSE,. 1434, (LBF-8EC/LBM) 

CALCULATED THRUST COEFFICIENT,...,.,,.... 0.3562 
MEASURED THRUST COEFFICIENT,.. 0,349} 


REGENERATIVE-COOLED ENGINE performance 
CALCULATED 


STREAM THRUST,. bus, 

net Thrust,. 1031. 

specific Impulse. 1696, 

THRUST COEFFICIENT. 0,4130 


(LBF) 

(LBF) 

(LBF-SEC^LBM) 


angle of attack ... 

MASS FLOW RATIO,,............ 

additive drag coefficient..,,...... 

LIMITING PRESSURE RECOVEHY EFFICIENCY.,.. 

DELTA ..... 

T01AL PRESSURE RECOVERY • SUPERSONIC,.,., 
TOTAL PRESSURE RECOVERY * SUBSONIC....... 

INLET PROCESS EFFICIENCY • SUPERSONIC,,«, 
INLET PROCESS EFFICIENCY * SUBSONIC...... 

KINETIC ENERGY EFFICIENCY • SUPERSONIC,. > 
KINETIC ENERGY EFFICIENCY • SUBSONIC,.,.. 

ENTHALPY AT PO - SUPERSONIC. 

enthalpy AT PO - SUBSONIC,.,.. 


0,000 (DEGREE8) 
0,7841 
0.0265 
0.1841 

0,1380 (PSD 
0.4096 
0,1068 
0,9108 
0,9154 
0,9299 
0.8863 

-7,70 (BTU/LBM) 
22,78 (BTU/LBM) 


MOMENTUM AnD FORCES 


INLET FRICTION DRAG.,... 

INLET MOMENTUM CHANGE..,,,..,,,.,,,,, 
COMBUsTOR'FRICTIOn DRAG,..,,,,.. 

combustor strut drag..,,,,.,,,.. 

COMBUSTOR MOMENTUM CHANGE. 

NOZZLE FRICTION DRAG.,,,,,,,,,,,,,,,, 

NOZZLE STRUT DRAG,... 

NOZZLE MOMENTUM CHANGE.,.,... 

nozzle pressure INTEGRAL.... 

EXTERNAL FRICTION DRAG., .... 

EXTERNAL PRESSURE integral... 

TOTAL EXTERNAL DRAG,, 

TOTAL STRUT DRAG.,,,,,,,,,... 

CAVITY FORCE.,.... 

CALCULATED LOAD cell force. 

MEASURED LOAD CELL FORCE.... 

FUEL VACUUM SPECIFIC IMPULSE 0.0, 


122,? (LBF) 

■729,7 (LBF) 

245,1 (LBF) 

-40.16 (LBF) 

656, (LBF) 

35,BB (LBF) 

-0,00 (LBF) 

963, (LBF) 

9*9, (LBF) 

64,86 (LBF) 

-1115, (LBF) 

"1180, (LBF) 

-40,16 (LBF) 

*1072, (LBF) 

-1364, (LBF) 

"1381, tLBP) 

0,0. -159,8. -119,9. 


COMbUSTOR 


FUEL-AIR RATIO,,,.,,,.,,,. 0.0285 

EQUIVALENCE RATIO... 0.869 

COMBUSTOR EFFICIENCY,.,.,................ 0,710 

T01AL PRESSURE RATIO,,.. 0,1023 

COMBUSTOR EFFECTIVENESS.,. 0.6747 

INJECTOR DISCHARGE COEFFICIENTS 0,5318. 0,4738. 0,7682, 0,7023 


nozzle 

VACUUM STREAM THRUST COEFFICIENT • CS.,.. 0,9548 


NOZZLE COEFFICIENT - Cl,,. 0,8790 

PROCESS EFFICIENCY,,,,,.. 0.9138 

KINETIC ENERGY EFFICIENCY,.,...,.,,,,.,., 0,8995 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE,,,,3IT.884 (IN) 

SPIKE TRANSLATION. 1.8247 UN) 

INLET THROAT... 40,400 UN) 

COkL LEADING EDGE..,. 36,709 (IN) 

NOZZLE SHROUD TRAILING EDGE,,,,,,,,,,,,,, 75.049 (IN) 

NOZZLE PLUG TRAILING EDGE. 88,601 UN) 

STRUT LEADING EDGE... 57.965 (IN) 

STRUT TRAILING EDGE., 66.565 UN) 

-COMBUSTOR EXIT,,.,.,.,,,,,,,,,...,,,,.,,, 66.565 UN) 


INJECTORS 

1A 

IB 

1C 

2A 

2C 

3A 

3b 


STATION 

40,400 

42,810 

44,300 

50,285 

46,250 

55,575 

57,760 

46.310 


D 

E 























































Reading 61 


t = 231.06 sec. 


99 



100 


READING 8 0061 BLOCK a.166 


P T H 

WIND TUNNEL 1 0 5 

O.OOo 765,989 2985 665,0< 

0,000 0.J87 006 -32,0( 

SPIKE TIP ns 206 

0,60o 19,100 2985 666,Ot 

Q,60o 17.486 2925 6«7,lf 

WIND tunnel i i , o 

0,000 705,999 2885 665,0( 

0.000 0,413 412 -30,l( 

SPIKE TIP NS 400 

0.600 19,100 2985 665,Q( 

0.60o 17,512 2819 645,11 

INLET THROAT 5 0 3 

«0,400 215,919 2903 640,2f 

40.400 17.478 1978 263.1( 

INLET UPNR3K 603 

40.400 215,919 2903 640,2< 

40.400 14,954 1516 246,4( 

INLET DNNKSK 7 0 4 

40,400 112,600 2803 640,2( 

40,400 89,384 279J 607,47 

.COMBUSTOR 0813 

40,410 215,884 2802 640,1( 

40,410 17.474 1578 263,07 

COMBUsTOR 0 9 2 ' 3 

40,646 216,748 2899 639,07 

40,646 17,625 1579 263,4( 

COMBUSTOR 0 10 3 3 

41.117 216.256 2891 636,7( 

41.117 17,415 1569 260,6( 

COMBUsTOR 0 11 4 3 

01.500 218,439 2885 634,8t 

41,50o 16.817 1547 254,8( 

COMBUSTOR 0 12 5 3 

41,626 219,674 2982 634,2( 

01.626 . 16,535 1537 252,07 

COMBUgtOR 0 13 6 5 

42.117 205,879 2974 631,67 

42,117 16,164 1549 2S5,1( 

COMBUsTOR 0 14 7 b 

42,«6o 185,306 2868 629,67 

42,46o 16,359 1592 266,87 

COH8U8TOR 0 15 6 5 

42,617 176,843 2865 629,o< 

42,617 16,394 1610 271.7 C 

COMBUsTOR 0 16 9 5 

43,611 135,255 2845 b23,0( 

43,611 16,424 1711 299,0( 

COMBUSTOR 0 17 10 5 

43,676 133,496 2844 632,6( 

43,676 16,475 17)7 300.6( 

COMBUsTOR 0 18 11 5 

44,310 118,171 2928 61?,9( 

44,310 16,947 1772 315.7C 


TImF a 231,062 mach 6,0 P ( s 

ramjet 

5 U M M A 
SA*MA MOL-I 804V MACH 

790) 1.2933 28,955 2575 

97) 1.3986 28,954 985 5,995 

790) 1,2932 28,954 2574 

7t3) 1,2951 28,954 2551 0,371 

790) 1.2933 28,955 2575 

99) 1.3989 28,954 994 5,932 

790) 1.2932 26,954 2570 

771) 1,2953 28,954 2548 0.392 

766) 1,2959 28,954 2541 

392) 1.3438 28,954 i908 2,276 

7s6) 1,2959 28,954 2541 

375) 1.3471 28,954 J872 2,371 

7i6) 1.2959 28,954 2541 

734) 1,2994 28,954 2496 0,513 

746) 1,2959 26,954 2941 

392) 1.3038 26.950 1908 2,276 

765) 1,2960 28,954 2540 

392) 1,3437 28,954 1909 2,271 

7s3) 1,2963 28.954 2537 

3b4) 1,3443 28.954 1903 2,279 

761) 1,2965 28,954 2534 

3fl4) 1,3454 28,954 1891 2,306 

760) 1,2965 28,954 2533 

381) 1,3460 28.954 1865 2,320 

758) 1,2968 28,954 25J0 

384) 1,3453 28,954 1891 2.295 

756) 1,2970 28,954 2527 

396) 1.3431 28,954 1916 2,224 

7SS) 1,2971 26,954 2326 

4oU 1.3421 28,934 1926 2,195 

7 fl 9) 1,2977 28,954 2518 

428) 1.3373 20,954 1982 2,031 

7<f9) 1,2978 28,954 2517 

429) 1.3370 28,954 1986 2,021 

7<|4) 1,2983 28,954 2511 

4i|5) 1.3346 28.954 2015 1,929 


745.904 TI » 2980,8 
PERFORMANCE 

RY RFPORT 

VEL 3 H/A w A/AC 

5905 1,626 0,10605 13.500 0.0970 
947 2,077 0,10605 13,500 O,fl970 
5898 1,826 0,11098 14,127 0,4970 
999 2,077 0.11098 14,127 0,4970 
4344 1.903 0.90143 13,500 0,0585 
4439 1,903 0.81949 13,500 0,0643 
1281 1.947 0,81949 13,500 0,0643 
tt}04 1.903 0.90131 13.500 0,0385 
4355 1.902 0,90640 13,500 0.05B2 
4338 1.901 0,90217 13,500 0,0584 
4361 1,900 0.86806 }3,500 0,0594 
0373 1.099 0,08139 13,500 0,0598 
4340 1,903 0,84085 13,500 0,0621 
4262 1.909 0,82055 13.500 0,0642 
0226 1,912 0,80632 13,500 0,0654 
4027 1.929 0,72414 13,500 0.0728 
4014 1.929 0,72152 13.500 0.0731 
3868 1,936 0,69657 13.500 0,0757 
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READING s 0061 BLOCK = 146 tImE = 231,062 rlACH 


,0 PT 


7 U S •' 


T s 2904, 


PAGE 2 


P T M GAMM floc<"r $OUV MCH VfL 5 fc/A (* A/AC SOMTM Q IVAC PrtI 

COHBOstoR 0 10 12 5 

«4.80 0 104,667 2816 614,1C 7«i) 1.2467 2b,954 2506 

«4,e»0 17,163 1«04 324,5c 4 S 3) 1.3333 26,954 2033 

1,873 3807 1,940 0,67846 13,500 0,0777 1939 40.139 143,6 

COMBUgTOR 0 20 13 4 

46,26o 95,818 2780 603.5( 73O) 1.2998 28,954 2491 

46,26c 16,604 1624 329,9( 459) 1.3325 28,954 2043 l,fill 3700 1,945 0,63112 13,500 0,0835 1908 36,290 141.3 

COPBU3TOR 0 21 14 6 

46,396 95.427 2777 602,6f 7^9) 1,2999 28,954 2490 

46,396 16,511 1021 329,If 498) 1.3326 28,954 2041 1.812 3699 1*945 0.62843 13,500 0,0839 1907 36,127 1«1,2 

CObBUgTOR 0 22 15 4 

47. tit 92.074 2761 597,8( 7£5) 1,3004 26,954 2483 

47.Ill 15.491 1796 322,2( 45I) 1,3336 20,954 2028 1,831 3714 1,946 0.59866 13.500 0,0680 1907 34.551 141,2 

COHBUgTOR 9 23 16 5 

47,310 91,132 2757 596,6( 7£3) 1,3005 28,954 2481 

47,310 15,194 1790 320.6C 4<|9) 1,3338 26,954 2025 1,835 3716 1,94b 0.59096 13,500 0,0692 1906 34.129 141,2 

COMBUSTOR 0 24 17 4 

48, Uo 85,948 2740 591,7c 7l9) 1,3011 28,954 2474 

46,ilo 13.417 1749 309,4C 438) 1,3356 28,954 2003 1.076 3758 1.949 0.54009 13,500 0,0976 1912 31,545 141,7 

COHHUgTOR 0 25 18 4 

49,636 76,744 2711 5»2.9( 1,3020 28,954 2462 

49,636 9,110 1813 272,5( 4 0 1) 1,3«20 28,954 19£B 2,044 39m 1,953 0.41735 13,500 0,1263 1949 25,562 144,3 

COMBUsTOR ~ 0 26 19 4 

51,086 71,743 2886 575,7{ 7o3) 1,3028 28,954 2451 

51,066 6,629 1497 241,51 3?0) 1,3481 26,954 1862 2.196 4089 1,955 0,33917 13,500 0,1554 I960 21.553 14b.6 

COMBU3TQR 0 27 20 3 

51.617 70,659 2679 573,5( 7q1) 1,3030 28,954 2448 

51.617 5,965 1«58 231,JC 360) 1,3503 28,954 1«39 2,251 4139 1.955 0.31721 13,500 0,1662 1991 20,403 147,4 

ccmeusTDR o aa 21 4 

53,026 67,495 2662 568,S{ 696) 1,3036 28,954 2441 

53,026 4,683 1376 209.4c 338) 1.3552 28,954 1789 2.369 4239 1,957 0,27035 13.500 0,1950 2012 17.609 149,1 

COMBUSTOR 0 29 22 4 

55.126 62,644 2641 562,5c 69O) 1,3042 26,954 2432 

35.126 3,521 1290 187.2C 3l6) 1,3604 20,954 1736 2,496 4334 1,959 0,22158 13,500 0.2379 2033 14,924 150,6 

COMBUSTOR 0 30 23 4 

55,626 61,836 2637 S6i, 3< 6e9) 1,3044 28,954 2430 

55,626 - 3,313 1272 182,4C 3iU 1.3615 28,954 1724 2,525 4355 1,960 0,21253 13,500 0,2480 2038 1«,303 150.9 

COMBUSTOR 0 31' 24 4 

5S,76o 61,656 2636 561,0( 608) 1,3044 28,954 2430 

5S,76o 3,260 1267 l6t,l( 3l0) 1,3618 28,954 172! 2,533 4360 1,960 0,31024 13,500 0,2507 2039 14.246 151.0 

COMBUsTOR 0 32 25 3 

56,376 59,353 2631 559,6( 6 fl 7) 1,3046 28,954 2428 

56,376 2.201 1150 151,OC 2fl0) 1,3692 28,954 1644 2,750 U522 1,962 0.1622U 13,500 0,3250 2080 11,397 154,1 

COMBUSTOR 0 33 26 4 

57.136 59,739 2626 557,9£ 6s5) 1,3048 26,954 2425 

57.136 2.037 1121 143,7{ 273) 1.3710 28,954 1624 

2,802 4552 1,961 0.15498 13,500 0,3401 2068 10,965 154.6 

COMBUsTOR 0 34 27 2 

58.56j 60,178 2616 555.H 6a2) 1,3051 28,954 2421 

58,56j 1,707 1075 132,1C 2ftl) 1,3739 26,954 1593 2,869 4600 1.959 0,14325 13,500 0,3679 2099 10.241 155,5 

COMBOSTOP 0 35 28 3 

58.617 60.190 2616 555.OC 6fl2) 1.3051 28,954 2421 

58.617 1,779 1074 131,6C 2bl) 1.3740 28,954 1592 2,692 4602 1,459 0,14267 13,500 0,3689 2099 10,218 155,5 

COMBUsTOR 0 36 29 3 

58.757 60,145 2615 554,7( 6g2) 1,3051 28,954 2421 

58.757 1,759 1070 130,9C 2*03 1,3742 26,954 1569 2.898 4605 1.959 0.1«164 13,500 0,3716 21 00 10.102 155,5 

COMBUsTOR 0 3/ io 3 

58.836 61.047 2614 554,61 602) 1.3051 28.954 2421 

50.836 1,775 1068 130,4C 25**) 1.37u« 26.954 1588 2.902 


fcTAC 


4i,07 1,958 0,14346 13,500 0,3674 2100 10,271 155,6 
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READImG = 0061 bUOCK e 146 
P T H 

COMbUsTUH II ji 3| 3 

59,117 61,597 «J6iJ 55U.1C 

59,117 1.758 1062 128.9C 

COMBUSTOR 0 39 32 3 

59,392 61,875 2612 553.7( 

59,302 1,745 1058 127.81 

COMBUSTOR 0 40 33 4 

60,066 61,981 2608 552,6( 

60,066 1,699 1048 125.31 

COMBUSTOR 0 41 '34 4 

61,086 62,047 2603 551,31 

61,066 1,676 1042 123,81 

COMBUsTOR 0 42 35 3 

63,096 62,725 2595 549,01 

63,096 1,754 1048 125,3( 

COKIUsTOR 0 43. 36 3 

64,516 63.332 2590 547,41 

64,516 1.817 1053 126,61 

COMBUSTOR 0 44 37 4 

66,98o 58,146 2580 544,51 

66,98o 1,745 1061 128,61 

COMBUSTOR 0 45 38 5 

67.356 53,834 2579 544,i( 

67.356 1,625 1062 128,81 

NOZZLE AE «6 39 S 

89.592 53,634 2579 544,11 

89.59 2 0,153 547 2.5( 

NOZZLE p 0 47 40 5 

89,S9a 53,834 2579 544,11 

89.592 0.387 713 42,51 

PJCTIvfc CQMBU8TR 67 60 0 

67.356 215,919 2579 544.11 

67.356 0,387 480 *13.61 

PICTIVE NOZZLE 66 61 0 

89.592 1842,264 2S6S 540,11 

89.592 - 0.033 130 -90,3( 


UP* a 231.062 MACK 6,0. Pt c 745. 

GAMM M0L«1 SONV macm vel 

6a2j 1,3052 28,954 2420 

258} 1,3747 28,954 1584 2,913 4613 

681} 1,3052 28,954 2419 

857} 1,3750 26,954 1581 2,921 4616 

6a0) 1,3053 26,954 2418 

25«) 1,3756 28,954 1573 2,939 4624 

679) '1,3055 28,954 2416 

253) 1,3760 28,954 1569 2,947 4625 

6?6) 1,3057 28,954 2412 

254) 1.3756 26,954 1573 2,927 4605 

675) 1,3059 28.954 2410 

2S$) 1,3753 28,954 1577 2.910 0689 

672) 1,3062 28,954 2406 

257) 1,3748 28,954 1583 2.882 4562 

6?2) 1,3063 28,954 2405 

25®} 1,3747 28,954 15B3 2.879 4558 

672) 1,3063 28,954 2405 

l;l) 1,3984 26,953 1146 

4,542 5206 

672) 1,3063 28,954 2405 

171) 1,3936 28.954 1306 3,837 5010 

672) 1,3063 28,954 2405 

U5) 1,3991 28,954 1074 4,919 5283 

6&B) 1,3066 26,955 2399 

3l) 1,3874 26,954 55710,148 5652 


i999 7T e 298«.8 

S rt/A rt A/AC KUMTN 

1.957 0,14304 13,500 0,3685 2101 

1.957 0,14269 13,500 0.3694 2102 

1.956 0,14046 13,500 0,3753 2104 

1.956 0,13956 13.500 0,3777 2103 

1.954 0.14441 13,500 0,3650 2096 

1,953 0,14833 13,500 0.3553 2091 

1.958 0,14060 13,500 0,3749 2082 

1.963 0.13071 13,500 0,4032 2081 

1.963 0.02721 13,500 1,9372 2260 

1.963 0,05100 13,500 1,0335 2205 

1.867 0.07982 13,500 0,6604 2262 

1,719 0,02721 13,500 1.9371 2388 


.PAGE 3 

0 1V AC PHI fcTAC 

10.253 155.7 
10,237 155.7 
10,093 155.8 
10.030 155,8 
10,334 155,3 
10,578 154.9 
9,968 154,2 
9,259 154,1 

2,201 167.4 
3,971 163,3 
6,553 169.0 
2,390 176,9 



READING b 0061 BLOCK B l* 6 TIkE b 235.0h2 MACh 6,0 PT = 7«5,999 TT a 2984,8 PAGE 4 



XABs 


P-JB 


P-G6 


PDA 


SOX 


U-IB 


a.oa 


CAwAUL 

P-Ifl/PSO 

P-1B/PT0 

P-OB/PSO 

P-OB/P10 


6.98 1 E 

,01 

1.055E 

OO 

0,1)00 



01 

0,000 


0.000 


9,000 


2,4706-02 

2.7256 

00 

1,4146-03 



0,000 


1.8366 

01 

1.055E 

00 

0,000 


3.515b 

01 

0.000 


0.000 


0,000 


1.6346 

02 

2,7256 

Ou 

1,4146-03 

0,000 


o.ouo 


J.070E 

01 

2.240E 

00 

0.000 


1 ,6B7fc 

02 

0,000 


0,000 


0,000 


5,0536 

02 

5,7866 

00 

3,0036-03 

0,000 


0.000 


3.5086 

0} 

3.95SE 

00 

0,000 


3.695E 

02 

0,000 


0,000 


0,000 


6,8046 

02 

1,0226 

01 

5.302E-03 

0.000 


0,000 


3,5556 

01 

4.040E 

00 

0,000 


4.0896 

02 

o.ouo 


0.000 


0.000 


7,0136 

02 

1,0446 

01 

5,4166-03 

0,000 


0,000 


3.6066 

01 

3.965E 

00 

0,000 


4,465b 

02 

2,163b 

02 

2.163E 

02 

0.000 


7,246t 

02 

1.0246 

01 

5,3156-03 

0,000 


0,000 


3,64 6 E 

01 

4.284E 

00 

0.000 


4,818b 

02 

2,2166 

02 

2.2166 

02 

0.000 


7,4436 

02 

1.107E 

01 

5,743b-u3 

0.000 


0,000 


3, 70 1 6 

01 

4.2M0E 

00 

0,000 


5,290b 

02 

2,2646 

02 

2.2046 

02 

0.000 


7,6966 

02 

1.098E 

01 

5.68flt»03 

0,000 




3,7«9E 

01 

4.071E 

00 

5.659E 

OO 

6.295b 

02 

2.350E 

02 

2.350E 

02 

0,000 


7.934fc 

02 

1.0526 

01 

5,4586-03 

1.462E 

01 

7.5066-03 


3,75oE 

01 

4.069E 

00 

5.7076 

O0 

6,296fc 

02 

2.3816 

02 

2.3516 

02 

0,000 


7,9376 

02 

1.051E 

01 

5,4556-03 

1,4746 

01 

7.650E-03 


3.803E 

01 

3,885s 

00 

9.935E 

Ofl 

6.252E 

02 

2.W27E 

02 

2,«27£ 

02 

0.000 


8.502E 

02 

1.0046 

01 

5,2086-03 

2.5666 

01 

1.332t*02 


3,8176 

01 

5.029E 

00 

1.1026 

01 

6.203b 

02 

2.448E 

02 

2.4466 

02 

0.000 


8,6506 

02 

1.299E 

01 

6,7426*03 

2,6486 

01 

1,4766-02 


3.8756 

01 

9.921E 

00 

1.3786 

01 

6,123b 

02 

2.2926 

02 

2.5466 

02 

2.844E 

01 

9.294E 

02 

2.5636 

01 

1,3306-02 

3.559E 

01 

1.847E-02 


3.901E 

D 1 

1.210E 

01 

1.5006 

01 

6,116b 

02 

2.320E 

02 

2.5956 

02 

2.750E 

01 

9,5866 

02 

3,1256 

01 

1,6226-02 

3.876E 

01 

2 , 0116*02 


3.95e»E 

01 

1.615E 

01 

1.7326 

01 

6.204£ 

02 

2.796E 

02 

2.699b 

02 

9.713E 

00 

1.014b 

03 

4.172E 

01 

2.1656-02 

4,4736 

01 

2,3216*02 


3.96 3 E 

01 

1.620E 

01 

1.7916 

01 

6,223b 

02 

2.871E 

02 

2.728E 

02 

1.4316 

01 

1,0296 

03 

4.185E 

01 

2.1726-02 

4.627E 

01 

2,4016*02 


tt.OOflE 

01 

1,6366 

01 

1.7936 

01 

6.254E 

02 

3.0966 

02 

2.820E 

02 

2.7786 

01 

1,0726 

03 

4.2256 

01 

2,1936-02 

4.6306 

01 

2,4036-02 


4.04OE 

01 

1,6016 

01 

1.7946 

01 

6,2666 

02 

3.3«9E 

02 

2.927E 

02 

4.2156 

01 

1.H8E 

03 

4.1376 

01 

2 ,147E-02 

4,6346 

01 

2.40SE-02 


a.oojE 

01 

1,60 IE 

01 

1,7906 

01 

6.265b 

02 

3,3556 

02 

2.9J0E 

02 

4.251E 

01 

1,1196 

03 

4,1346 

01 

2.1466*02 

4,6346 

01 

2,4056-02 


4.0656 

01 

1.580E 

01 

1.7956 

01 

6,2506 

02 

3.507E 

02 

2.9976 

02 

5.0986 

01 

1,1476 

03 

4.0826 

01 

2.1196-02 

4,6376 

01 

2,4066*02 


4,1126 

01 

1.S40E 

01 

1.8306 

01 

6.169E 

02 

3.815E 

02 

3.1386 

02 

6.775E 

01 

1.202E 

03 

3,9796 

01 

2,0656*02 

4,7276 

01 

2.455E-02 


Al. ns 0 E 

01 

1.507E 

01 

1.9216 

Ot 

6.053E 

02 

4.075E 

02 

3.2626 

02 

6.1386 

01 

1.247E 

03 

3,8946 

01 

2.0216-02 

4.962E 

01 

2,5756*02 


4.S63E 

01 

1.507E 

01 

1,9516 

01 

6.0046 

02 

4.163E 

02 

3.305E 

02 

8.5866 

01 

1.2626 

03 

3.8946 

01 

2.0216-02 

5,0406 

01 

2,6166-02 


4.212E 

01 

1.507E 

01 

3,6256 

00 

6.014E 

02 

4.508E 

02 

3.4796 

02 

1,0306 

02 

1.3206 

03 

3.0946 

01 

2,0216-02 

9,8806 

00 

5,1276-03 


4.2*6? 

01 

1.S07E 

01 

3.7566 

00 

6,1626 

02 

4.7506 

02 

3.6036 

02 

1.1476 

02 

1,3666 

03 

3.894E 

01 

2.0216-02 

9,7036 

00 

5,0356-03 


4.26 2 E 

01 

1.500E 

01 

3.725E 

00 

6.225E 

02 

4.659E 

02 

3.6596 

02 

1.1996 

02 

1,3796 

03 

3.874E 

01 

2,0106-02 

9,6226 

00 

4,9936-03 


4.36lE 

01 

1.450E 

01 

2.9336 

Oo 

6,5946 

02 

S.668E 

02 

4.0006 

02 

1,6696 

02 

1,4986 

03 

3,746b 

01 

1,9446-02 

7.576E 

00 

3.9326-03 


4.368E 

01 

1.447E 

01 

2 . 681 E 

Oo 

6,6186 

02 

5.729E 

02 

4.0216 

02 

1,7086 

02 

1,5066 

03 

3,7386 

01 

1,9406-02 

7 »442E 

00 

3,862E-03 


4.43iE 

0 ; 

U416E 

01 

4.730E 

Oo 

6,8496 

02 

6.359E 

02 

4.2246 

02 

2,1356 

02 

1,5826 

03, 

3.6S7E 

01 

1,8986-02 

1.2226 

01 

6,3406-03 


4,«8 0 E 

01 

1.391E 

01 

6.1606 

OO 

6,991b 

02 

6.867E 

02 

4,3746 

02 

2.4936 

02 

1,6416 

03 

3,5946 

01 

1,8656-02 

1.5916 

01 

8,2576-03 


4,62fcE 

01 

1.205E 

01 

1.0426 

01 

7.107E 

02 

8,3046 

02 

U.796E 

02 

3.5066 

02 

1,8196 

03 

3.1126 

01 

1,6156-02 

2.6926 

01 

1,3976-02 


4.64 0 F 

01 

1.187E 

ot 

1,0626 

01 

7.0976 

02 

8.4326 

02 

4.8346 

02 

3,5986 

02 

1.8366 

03 

3.0676 

01 

1.592E-02 

2.7956 

01 

1,4506-02 


U.711E 

01 

1,0966 

01 

9,7556 

00 

7,0096 

02 

9.073E 

02 

5.0266 

02 

4,0 4 6 E 

02 

1.92UE 

03 

2.8316 

01 

1,4896-02 

2.5206 

01 

1,3086-02 


4.73JE 

01 

1,0716 

01 

9.460E 

00 

6,9886 

02 

9,2«26 

02 

5.0786 

02 

4,1636 

02 

1,9496 

03 

2,7656. 

01 

1,4356-02 

2,4446 

01 

1,2686-02 


4 .sue 

01 

1,1666 

01 

8,2706 

00 

6.8J5E 

02 

9.8936 

02 

5.282E 

02 

4.6126 

02 

2,0476 

03 

3.0126 

01 

1,5636-02 

2.136E 

01 

1,1096-02 


4.96oC 

01 

6.000E 

00 

6.0006 

00 

6,3206 

02 

1,1066 

03 

5.6436 

02 

S.436E 

02 

2,2376 

03 

1.5506 

01 

e.04Jfc-03 

1,550b 

01 

8,0436-03 


5,1096 

01 

S.384E 

00 

5.3846 

00 

5.895E 

02 

1.2066 

03 

5.9526 

02 

6.1096 

02 

2.4186 

03 

1 , 391P 

01 

7,2176-03 

1.3916 

01 

7,2176-03 

Q Q 

5.1626 

01 

5,156E 

00 

5.1586 

Oo 

5.749b 

02 

1.2366 

03 

6.0586 

02 

6,2986 

02 

2,4856 

03 

1.3326 

01 

6.91SE-03 

1.332E 

01 

6,9156*03 

«i g 

5.303E 

01 

3.144E 

00 

3.1446 

00 

5,4426 

02 

i.3036 

03 

6.317E 

02 

6,7136 

02 

2,6626 

03 

8,1206 

00 

4,2146-03 

8,1206 

no 

4,2146-03 

Cf2t 

5.5136 

01 

2,5876 

00 

2.587E 

oo 

5.1276 

02 

1.363E 

03 

6.6(t7£ 

02 

7,1856 

02 

2,928b 

03 

6.684E 

00 

3,4696-03 

6.684E 

00 

3.4096-U3 

O0 

5.563E 

01 

2,7l7fc 

00 

2.717E 

Oo 

5.058b 

02 

1,4006 

03 

6.7166 

02 

7.2796 

02 

2.992E 

03 

7,0176 

00 

3,6426*03 

7.017E 

00 

3.6426-03 

o sz 

5.576E 

01 

2.6596 

00 

2.6596 

Oo 

5.039E 

02 

1.U04E 

03 

6.7346 

02 

7.304E 

02 

3.009E 

03 

6.8686 

00 

3,5646-03 

6.668E 

00 

3,5646-03 

»3 fc 

5.638E 

01 

2.392E 

00 

2.3926 

0(j 

4,6126 

02 

1.4rf3E 

03 

6.8176 

02 

7.4166 

02 

3.0516 

03 

6,1766 

00 

3.2066-03 

6,178b 

00 

3.2066-03 

L-> 

S.71i|E 

01 

1.316E 

00 

2.062E 

Oo 

4,5256 

02 

1.446E 

03 

6.9 j76 

02 

7.5456 

02 

3.1096 

03 

3.4006 

00 

1.7646-03 

5,3286 

00 

2.765E-03 

© ►«» 

S.656E 

01 

1.793E 

00 

1.7936 

Oo 

4.388E 

02 

1.4846 

03 

7.0816 

02 

7,7596 

02 

3.2176 

03 

4.630E 

00 

2.4036-03 

4.630E 

PO 

2,4036-03 

9 > 

5,66 2 E 

01 

1,6876 

00 

1.7826 

Oo 

4.3836 

02 

1.4856 

03 

7.0866 

02 

7.767E 

02 

3,2246 

03 

4.359b 

00 

2.2626-03 

4.003E 

00 

2.3896-03 

fc Q 

5.676E 

01 

1,687e 

00 

1.7566 

on 

4.372E 

02 

1,4896 

03 

7.1006 

02 

7,7666 

02 

3,2416 

03 

4.359E 

00 

2.2626*03 

4.5356 

00 

2,3536*03 

a ^ 

s,aa U E 

01 

1.741E 

00 

1.741P 

0(1 

4,3656 

02 

1.491E 

03 

7,1086 

02 

7.7976 

02 

3,2526 

03 

4.496E 

00 

2.3336-03 

4,4966 

00 

2,3336-03 

*”3 

S.912E 

01 

1.6S7E 

00 

1.6876 

Oo 

4,3426 

02 

1.4976 

03 

7,1366 

02 

7.8336 

02 

3.287E 

03 

4.3S9E 

00 

2,2626-03 

4.3596 

00 

2,2626*03 

£<J TO 

5,9346 

01 

1,6056 

00 

1.601E 

00 

4,326b 

02 

1.5026 

03 

7,156b 

03 

7 , 86<E 

02 

3.3166 

03 

4.136b 

00 

2.1466-03 

4.136E 

00 

2.1466-03 


6,0076 

01 

1.3256 

OO 

1.3256 

Oo 

4,286b 

02 

1.S17E 

03 

7, 218 E 

02 

7.952E 

02 

3.409E 

03 

3,4236 

00 

1,7766-03 

3.4236 

00 

1,7766-03 


6.J09E 

01 

1.275E 

00 

1.2756 

00 

4,256b 

02 

1.536b 

03 

7.2916 

02 

6,0626 

02 

3.539E 

03 

3.2936 

00 

1,7096-03 

3,2936 

00 

1.709E-03 


6.310E 

01 

1,5256 

00 

1.5256 

00 

4.253E 

02 

1,5666 

03 

1 , 3976 

02 

6,2636 

02 

3.7976 

03 

3,9396 

00 

2.0446-03 

3,9396 

00 

2,0446-03 


6,4526 

01 

1,7816 

00 

1.7816 

Oo 

«,253E 

02 

1.567b 

03 

7.4576 

02 

8.414E 

02 

3.9806 

03 

4,60 IE 

00 

2.388E-03 

4.6016 

00 

2,3886-03 


O 6 ' 6,6E 

01 

2.536b 

00 

2.8366 

Oo 

4,253b 

02 

1.626F 

03 

7.8736 

02 

8.6B9F 

02 

4,296b 

03 

6.S51E 

00 

3.4006-03 

6,5516 


3.4006-03 


S 6.736E 

01 

2.1376 

00 

2.6516 

Oo 

4.2536 

02 

1.6326 

03 

7.592E 

02 

8.7326 

02 

4,3446 

03 

5,5216 

00 

2.8656-03 

6,6496 

00 

3,5546-03 
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READING e 0061 BLOCK »J(|6 tIkE = 251 . Obce 

XaB$ P-JH P-OB PDA 

6.7«0E 01 2* 1371 00 <*.o6<ie 0 0 -#,2536 02 

6,7boE 01 2.166E 00 2.725E 00 -#.2536 02 

6, 92fct 01 2.0Q06 00 1.500F #0 -#.0116 02 

6,9936 01 1,91#E 00 U200E Ofl -i,655E 02 

7,or<)E 01 1.3S5E 00 1,00«E Oft -3,2626 02 

7.1« 2 e 01 1,0736 00 8.2006-01 .2.978E 02 

7.20JE 01 8,3506-01 8.903E.01 .2.7786 02 

7.29eE 01 7,#55E"0l l.OlOE Oo -2.5016 02 

7,3«iE 01 7,0506*01 9,266E.0 j .2.3836 02 

7, #9«E 01 7.596E-01 6.300E-01 -2.02U 02 

7.509E 01 7.6S0E.Q1 5.733F.01 -1.990E 02 

7.58uE 01 6|947E*01 2,V00F«0 i .1,6066 02 

7,58oE 01 6.943E-01 2.885F» n 1 .1.8006 02 

7.717E 01 5.700E-01 0.000 .l.bbbE 02 

6.002E 01 6,250E*01 Q.OOO -1,0276 02 

8r39gE 01 0.75QE-01 0.000 -1.192E 02 

S.673E 01 #,65QE-01 0.000 -1.0866 02 

8.9S0E 01 5,100E*01 0,000 .9,7036 01 

8,959E 01 S,1016-01 0.000 «9,703fc 01 


MCn 6,0 PT = 7#b.999 T1 s 298#,B 

QOX Q.JB 0.08 LAhALU 

-1.65JF 03 .7,S>9«E 02 -8.736E 02 U.309E 03 

-1.636E 03 .7.60#t 02 -8.756E 02 «,375fc 03 

-1,6596 03 -7.675E 02 *8.9161 02 0.591E 03 

.1,666E 03 .7.698E 02 «8.9b76 02 0,6726 03 

-1.675E 03 .7.722E 02 .9.0316 02 0.767E 03 

.1.6B5E 03 «7.7#1E 02 "9.106E 02 «.855E 03 

■ 1«69#E ,03 .7.755E 02 -9.185E 02 #,9£9E 03 

*1.7126 03 »7.7736 02 -9,3#bE 02 5,0«3E 03 

•1.720E 03 *7.781t 02 «9,#22E 02 5,0966 03 

• 1 «7#2£ 03 .7.605E 02 *9,b20E 02 5.280E 03 

.1. 7##E 03 «7.»08E 02 -9,b3#E 02 5.297E 03 

•1.75#E 03 .7.»19E 02 "9.716E 02 5.382E 03 

•1»7b#E 03 .7.819£ o2 .9.717E 02 5.3B2E 03 

.I«77 3E 03 .7.8J9E 02 -9.8R9E 02 5,#i#E 03 

•1•7#0E 03 -7.880E 02 "9.523E 02 5.532E 03 

»1,7#5E 03 -7.9J2E 02 -9.521E 02 5.637E 03 

«l,676£ 03 -T.9BSE 02 -6.772E 02 5,6916 03 

•l.bB&E 03 .B.083E 02 .B.772E 02 S.7l#E 03 

-W6B6E 03 -8.083E 02 -8,7726 02 5,7i#fc 05 


PAGE 5 

P.IB/rSO H- 18/PI 0 P-OB/P80 P-QB/P l>0 
5,5216 00 2.P656-03 b.bOoE Oo 3.57tt»03 

5,59«E 00 2.9u3t*03 7.0596 00 3,0536-03 

6.1996 00 3,2176-03 3.875E 00 2.O11E-03 

#,9#36 00 2,5fe5E«03 3.100E 00 1,6096.03 

3,5006 00 1.816E-03 2.592E 00 1,3#5E*Q3 

2,7736 00 1,#396.03 2,USE 00 1.0996.03 

2,1576 00 1.119E-03 2.3106 00 1,1996.03 

1.926E Ov 9.993E.0# 2.609E 00 1.3506*03 

1.821E 00 9,#5n6.0« 2.39«E 00 1,2026*03 

1,9626 00 1.0lB6»03 1,6276 00 8,##5E-0# 

1.976E 00 1,0256*03 1.081E 00 7,605E*O# 

1.790E OO 9,3126-00 7.091E-01 3,BB76*'0# 

1,7936 00 9,3076-00 7.052E-01 3,8676.0“ 

1,0726 Oo 7,6016-0# 0,000 0.000 

1,6106 00 8,3786-0# 0.000 0,000 

1.2276 00 6.3b76-0# 0.000 0.000 

1.20IE 00 b.2336-0# 0,000 0.000 

1.317E 00 6,8366*0# 0,000 0,000 

1,3186 00 6.838E-0# 0,000 0,000 
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READING » 0061 BLOCK “ 196 TlpE a 231,062 -ACH 6.0 PT = 745.999 TT = 298«.i 


PAGE 


X DDRAG TDRAG CF HC 

9,04o6 0 1 1,0836 02 1,0836 9g 2.6096-03 5,0165-02 
4,QUiE 01 t.6536-01 l.OBSE Og 2,6096-03 b. 0 lb£-Oa 
6,0656 01 9,3835 00 1■1295 02 2.61SE-03 5.0526-02 
6,1126 01 8,7396 O0 1,2166 92 2,6086-03 5.Q14E-02 

а. IBoE 01 7.0B3E 00 1,2876 02 2.5916-03 9,8936-02 
9.1636 01 2,314£ 00 1.310E Og 2,5626-03 «,8A«E-02 
9,2126 01 8,705 £ 00 1.3986 »2 2,599fc-03 9.691E-02 
9,2966 01 S.961E 00 1.S57F 0 2 2,6996-03 9,6356-02 
4«26gE 01 2,6315 00 1.989E Og 2.6636-03 9,5986-02 
4,36jE 01 1,5876 01 1,6936 02 2,7656-03 9,3336-02 
9.3686 01 9,8006-01 1 ,o 52F 02 2.7716*03 9.3286-02 
9,93lE 01 9,3036 00 1,7956 Og 2.8266-03 9,2856-02 
9,9856 01 6 ,9g9E 00 1,8156 Og 2.6626-03 9,2366-02 
9,6266 01 1.960E 01 2.011E 02 2,9026-03 9.003E-02 
9,6906 01 1,7616 00 2,0286 02, 2,9016-03 3.982E-02 
9,71lH 01 8,9896 00 2.1186 Og 2,8906-03 3.7/16-02 

б. 731E 01 2,9396 00 2,1436 O 3 2,8676-03 3.7176-02 
4.6116 01 9.324E 00 2,2366 0 2 2,6626*03 3,3556-02 
4,9696 01 1.5206 01 2.3686 02 2,7536-03 2,4816-02 

5.1 096 01 1.159E 01 2.S03F 02 2,6576-03 l,9046-02 
5,1626 01 3.6816 00 2,S4oe Og 2.6226-03 1,7506-02 
5,3036 01 8,7696 00 2,6286 02 2.548E-03 1,9356-02 
5,5136 01 1.0936 01 2.7376 Og 2.4696-03 1,1276-02 
5.563E 01 2.397E 00 2,7606 02 2.451E-03 1.0ME-02 
5.5766 0 ; 5,9716-01 2.766E Og 2.686E-03 J.056E-02 
5,6366 01 1,259 e 00 2.779E Og 2.3O6E-03 7,5826-03 
5,7195 01 1.494E 00 2,7936 Og 2,2756-03 7.120E-03 
5,8566 01 2.570E 00 2.619E Og 2.226E-03 6,9056-03 
5.86gE 01 1,6046-01 2.821E Og 2,2256-03 8.3896-03 
5,8765 01 4.029E-01 2.625E Og 2,2216-03 6,3266.03 
5,8SaE 01 2,3185-01 2.8276 02 2.219E-03 6.373E-03 
5,9125 Cl 6,0856-01 2.635E 02 2,209g«o3 6,3216*03 
5,9396 01 6.999E-01 2.842F 02 2.1966*03 6.280E-03 
6,0076 01 2,0616 00 2,6625 Og 2,1826-03 8,1306-03 

6.1096 01 2,8646 00 2.891E Og 2.173E-03 b.0566-03 
6-33 0 E- 01 5,703fc 00 2,9985 O 2 2,l7lE»03 8.267E-03 
6,4526 01 9,1356 00 2,9895 O 2 2.170E-03 6.490E-03 
6.698E 01 7*099£ 00 3,0605 Og 2.202E-03 6.2016-03 
6.7366 01 1.028E 00 3,0715 Og 2,2306-03 5.8446.03 
6,74oE 01 1,192E-01 3.0725 02 2.2606-03 7,6665-03 
6,/6oE 01 6.656E-U1 3.078E Og 2,2636-03 7.769E-03 
6,9266 01 5,257b 00 3.131E O 2 2,216t-w3 6.545E-03 
6.993E 01 1,7205 00 3,JOBE Og 2.173H-03 5.523E-03 
7,07oE 01 1,7066 00 3.1655 Og 2.1206-03 4.472E-03 
7,14g£ 01 1,3416 00 3.1795 Og 2,0786*03 3.7826-03 
7,2035 01 l,016e 00 3.1895 Og 2,0b9£-03 3.S25E-03 
7,29e6 01 1,5275 00 3,2045 Og 2,0566-03 3.556E-03 
7,34 1 E Ol 6,8005-01 3.21 15 Og 2.0436-03 3.363E-03 
7.49«E 01 2,2266 00 3.2335 Og 2,fU3t-03 2.9/2E-03 
7.509E 01 1.943E-01 3.2355 02 2.0066-03 2.8886-03 
7.589E 01 8.492E-01 3.2446 02 1,9396-03 2.2856-03 
7,58aE 01 1,4566-03 3,2445 f>g 1,9536-03 2.2826-03 
7.717E 01 4.903E-01 3,2495 Og l,97tE»03 2.546E-03 
8,00gF oi 1■0035 00 3.2596 02 1.975E-03 2.7196-03 
8,3926 01 1.003E 00 3.269E 02 1.9176-03 2,1875-03 
8,6735 01 9,6656-01 3.273E 02 l,90flt»03 2.1415-03 
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»EA0I|JG = 0061 UI.OCK =, 140 TIME * 231,062 


765.' 


2966, 


PAGE 


X DDRAG CORAG CP HC 

8,9596 Oi 1.979E-01 3.275E »2 1.910E-03 2,2«bE-<JJ 
fl,959E 01 0,000 3.27SE Os 1,9106-03 2,26bE-03 
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READING s 0061 BLOC* = 146 TlpF « P3t,C«? -tAC* 


,0 Pi a 745,999 TT = 2984,m 


PAGE 8 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST,,,,,... -631, 

MEASURED THRUST,-616, 
CALCULATED SPECIFIC IMPULSE,,.. *431. 

measured specific impulse.... -sib, 

CALCULATED THRUST COEFFICIENT..,,,, -, 1729 

MEASURED THRUST COEFFICIENT..,,, -.3201 


CLEF) 

(LBF) 

(LBP-3EC/L8M) 

CLBF.SfcC/LBM) 


REGENERATIVE»CDOLED ENGINE PERFORMANCE 


STREAM THRUST, ,,,,,, ,,,,,,,. 751&4, 

net Thrust.,,... isirt, 

SPECIFIC IMPULSE.,..,1696, 
THRUST COEFFICIENT. 0,«130 


clbf) 

tLBF) 

(LBE-StC/lBN) 


ANGLE OF ATTACK ....,,,,, 

MASS FL«" RATIO,... 

ADD IT IVF DRAG COEFFICIENT,,,.. 

LIMITING PRESSURE RFCOVEHV EFFICIENCY,... 

DELTA PT2. » , ,«.. 

TOTAL PRESSURE RECOVERY * SUPERSONIC., 
TOTAL PRESSURE RECOVERY * SUBSONIC,,,,,,, 
INLET process efficiency • SUPERSONIC,,,, 

INLET PROCESS EFFICIENCY . SUBSONIC...... 

KINETIC ENERGY EFFICIENCY - SUPERSONIC.,, 

KINETIC ENERGY EFFICIENCY » SUBSONIC. 

ENTHALPY AT PO - SUPERSONIC,,..,,.. 

ENTHALPY at PC - SUBSONIC,.,,,,,, 


0,000 
0,6970 
0,0972 
0.1089 
0,1165 
0.2896 
0,1512 
Cl ,6760 


(DEGREES) 


(PS1) 


0.9121 

0,6731 

0.52 

31.70 


(BTU/LBP) 

(bTU/LBP) 


MOMENTUM AND FORCES 


INLET FRICTION DRAG,,,,,,,,,,,..,,,,,,,,, 

INLET MOMENTUM CHANGE,.,...,,,., 

COMBUSTOR FRICTION DRAG.,,,,,,,.,,,,. 

COMBUSTOR STRUT DRAG... 

COMBUSTOR MOMENTUM CHANGE,. 

NOZZLE FRICTION DRAG. 

NOZZLE STRUT DRAG,,,,,,,,,,,,,,.. 

nozzle momentum change,,,,,,,,,.,,,,. 

NOZZLE PRESSURE INTEGRAL,... 

EXTERNAL FRICTION drag,,.,,,,, 

EXTERNAL PRESSURE INTEGRAL... 

TOTAL EXTERNAL DRAG,... 

TOTAL-STRUT DRAG.. 
CAVITY FORCE.,,,,.,,,,,,,,,,,,,.,,.,,,, 

CALCULATED load CELL FORCE.. 

MEASURED LOAD CELL FORCE,.,,,. 

FUEL VACUUM SPECIFIC IMPULSE 


108,3 (LBF) 
■736,9 (LBF) 
196.6 (LBF) 
.6,52 (LBF) 
■9. (LBF) 
20,67 (LBF) 
0,00 (LBF) 
306, (LBF) 
326, (LBF) 
56,69 (LBF) 
■1168, (LBF) 
•1206, (LBF) 
6,52 (LBF) 
*1097, (LBF) 
*2736, (LBF) 
*3120, (LBF) 


COMBUSTOR 


FUEL-AIR RATIO,,.. 0,0000 

EQUIVALENCE RAUO,.,, 0.000 

COMBUSTOR EFFICIENCY,,... 0,000 

TOTAL PRESSURE RATIO...0,2493 

COMBUSTOR EFFECTIVENESS.,,,,,,,,,,.,,,,., 0,6076 
INJECTOR DISCHARGE COEFFICIENTS 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT » CS,,,, 1,0568 
NOZZLE COEFFICIENT - CT, 0.9962 

PROCESS EFFICIENCY.,...1,3163 

KINETIC ENERGY EFFICIENCY. 1 ,0861 


' STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE,,,,... 36,886 (IN) 

SPIKE TRANSLATION,,,,. 2,6165 (IN) 

INLET THROAT,,.,,,,,,,,,,,,,,,.60,600 (IN) 

COWL L e AD[NG EDGE,,,.. 37,5ov (IN) 

NOZZLE SHROUD TRAILING EDGE. 75,860 (IN) 

NOZZLE PLUG TRAILING EDGE.,. 89,592 (IN) 

STRUT LEADING EDGE,,,. 58,757 (IN) 

STRUT TRAILING EDGE,,,.,. 67.356 UN) 

COMSUsTOR EXIT,,,... 67,356 (IN) 


INJECTORS 

1A 

IB 

1C 

2A 

SC 

3A 

3B 


STATION 

60.600 

43,601 

44,30(1 

51,076 

46,250 

56,367 

58,551 

67,101 


VALVE 






















































Reading 61 


t = 2*43.66 sec. 


Fuel equivalence ratios, <f), were higher 
than planned because the change in cap¬ 
tured mass flow with inlet spike position 
change was not accounted for in the 
pre-test selection of the fuel regulating 
pressures, 
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Ov3/oV/7^ 

READING a 0061 BLOCK a 160 tImE # 265,66? WALK 6,0 »T a 746,249 Tf a 2992.5 PAGE 1 

RAMJET PERFORMANCE 

SUMMARY RFPORT 

P T H GAMMA MOLWT SONV MACH VEL 8 ft k a A/AC i-UHIM 0 IVAC PHI ETAC 

WIND TUNNEL 1 I) 3 

0.000 74S.249 2993 667.31 7<>2) 1.2930 28,955 2576 

O.OOo 0,386 906 -31,5( 97) 1,3969 26,969 967 5,991 5914 1.627 0,10698 13,437 0,4950 2619 9.739 107,6 

SPIKE TIP 68 206 

0.600 19.087 2992 667.3( 792) 1,2929 26,954 2578 

0.600 17,469 2933 649.J( 77?) 1,2940 28,954 2554 0,372 950 2,078 0.10698 13,437 0,4950 2612 1,664 194,4 

WIND TUNNEL 300 

O.OOo /4S.249 2993 667.3t 792) 1,2930 26,955 2578 

O.OOo 0,413 413 -29,81 9*?) 1.3989 28,954 996 5,930 5906 1,627 0,11074 14,041 0,4950 2630 10,164 18/,3 

SPIKE TIP NS 400 

0,600 19,087 2992 667,3( 792) 1.2929 26,954 2578 

O.6O0 17.301 2926 647,41 7?3) 1,2950 28,954 2551 0.392 1000 2.078 0,11074 14,041 0,4950 2630 1,720 187,3 

INLET THROAT 506 

40,400 252,124 2873 631,4( 7s7) 1,2968 26,954 2629 

40.400 15,582 1455 230,3( 3g9) 1,3505 26.954 1837 2.438 4480 1.889 0.69861 13,437 0.0584 2104 62,557 156.6 

INLET UPNRSK 6 0 3 

40.400 252,124 2873 631.41 7^73 1,2968 28.954 2529 

40.400 13.361 1398 215,31 3«4) 1,3538 28,934 1803 2.531 4563 1.809 0,81692 13,437 0.0642 2125 57,927 158.2 

INLET 0NNR6R 7 0 4 

40.400 114,536 2873 631,4{ 7g7) 1,2908 28,954 2529 

40,400 97,870 2771 600.91 726) 1,3001 26,954 2467 0,496 1233 1,943 0,81692 13.437 0.0642 2125 15.673 158,2 

COHSUbTOR 0814 

40.410 146,572 3256 634,01 9j6j 1,2798 27.7U 0 2733 

40.410 27,804 222« 310.81 599) 1.3147 27.742 2289 1,757 4022 2.052 0,90287 13.503 0,0584 2104 56,434 155.8 0.15 0,61 

COMBU3TOR 0924 

40.650 133.893 3415 632,31 963) 1,8719 27.933 2781 

40.650 32.518 2489 336.91 676) 1,3034 27,936 2403 1,600 3844 2.067 0.90812 13.503 0.0581 2097 54.251 155,3 0.15 0,82 

COMBUSTOR 0 10 3 202 

41.120 122.675 3545 628.6(1002) 1.2650 28,102 2817 

41.120 42.279 2812 389,91 772) 1.2906 28,108 2534 1,364 3456 2.077 0,90361 13,503 0,0583 2082 4b,52/ 154,2 0.15 1,00 

COMBUSTOR 0 11 4 200 

41.500 117,751 3536 625,51 999) 1,2653 28,102 26)3 

41.500 50.889 2950 433.51 8j5) 1.2858 28.108 2590 1,197 3099 2,079 0.88960 13,503 0,0893 2073 42,850 153.5 0,15 1,00 

COMBUSTOR 0 12 5 200 

41,630 116,201 3533 624.51 9qS) 1,2654 28.102 2812 

41,630 53,205 2965 444,81 836) 1,2846 26,108 2604 1,151 2999 2,080 0.88278 13,503 0,0597 2072 41,137 153,5 0.15 1,00 

COMBUSTOR 0 13 6 21 

42.120 101,580 3520 620.41 994) 1,2656 26.102 2808 

42,12o 33.944 2772 377,31 700) 1,2919 28,108 2517 1,386 3467 2.088 0,84996 13,503 0,0620 2003 46.059 148,3 0,15 1,00 

COMBUSTOR 0 14 7 21 

42.460 85,710 S5H 617.SC 991) 1,2657 28.102 2804 

42.460 3d. 493 2919 423.71 Sob) 1,2866 28,107 2576 1,208 3113 2.100 0.82J89 13,503 0,0641 1906 39,767 141.2 0,15 1,00 

'COMBUSTOR 0 15 8 21 

42,620 78.953 3507 6l6,2C 9<)0) 1,2657 28.102 2803 

42,62 0 3S.124 2944 431,71 8l3) 1,2859 28,107 2588 1,174 3036 2.105 0,80740 13,503 0,0653 1062 38,115 137,9 0.15 1,00 

COMBUSTOR 0 16 9 21 

43,605 57.107 2770 614.61 «i2) 1.3025 25,820 2636 

43,605 26.441 2308 464,51 6&4) 1,3180 25.821 2420 1,132 27«1 2.178 0,73014 13,568 0.0726 1647 31,097 121.4 0.30 O.U 

.COMBUSTOR 0 17 10 21 

43.615 59,382 2621 614,g( 7*6) 1,3093 25,670 2578 

43.615 26,353 2155 46«.7( 648) 1,3251 25,670 2352 1.164 2738 2,161 0.72894 13,568 0,0727 1645 31,011 121.2 0.30 0,02 

COMBUSTOR 0 18 11 21 . 

43,660 58,368 2596 613.71 7 5 9) 1,3)05 25,648 2568 

43,68o 25,780 2131 464,41 610) 1,3262 25.64b 2341 Ule8 2733 2.159 0.72573 13.568 0,0730 


1634 


>620 120.5 0,30 
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READING s 0061 BLOCK = -160 TlMt = 243,662 MACM 


I a 7“S,2“9 TI a 2993,5 


PACE 


p T H GirtM nOLM SPnV MCH VFL S m/A « A/aC 

COMBUsTOR 0 19 12 21 

94.310 40,201 2568 b05,7t ?50) 1,3114 26,644 2555 

44.310 23,269 2154 472.7( fcl») 1,325« 25,644 «353 1.0V6 2579 2.171 0.70005 13,568 0.0757 

COMBUsTOR 0 20 13 21 

44,800 43,276 2547 598,9( 743) 1,3121 25,644 2545 

44,000 21.315 2146 470.4< fe|Sj 1,3257 25,644 2349 1.060 2536 2.176 0.68342 13.568 0,0775 

COMBUSTOR 0 Hi 14 21 

46.260 40,045 2974 576.5f 874) 1.29J4 26,l«7 2703 

46.260 26,452 2706 4»9,0C 787) 1,3006 26,148 2587 0,818 2J16 2.218 0.63566 13,568 0,0833 

COMBUSTOR 0 22 15 21 

46,400 42,943 2552 576,SC 743) 1,3110 25,717 2543 

46,400 26,946 2282 489,6C 657) 1.3201 25,717 2413 0,864 2006 2,176 0,63115 13,568 0.0839 

COMBUSTOR 0 23 lb 21 

47,115 42.101 2461 567,4( 7l5) 1,3148 25,o55 2504 

47,115 24,887 2166 473,3( 621) 1,3248 25,655 2358 0,920 217J 2,167 0,60439 13,568 0,0876 

COMBUSTOR 0 24 17 21 

47.310 41,809 2444 565,1( 7j0) 1,3155 25,645 2497 

47,310 24,326 2143 469,0( 6j4) 1,3258 25,645 2347 0,934 2193 2.166 0.59441 13,568 0,0891 

COMBUSTOR 0 25s 18 21 

48.110 39.165 2416 556,4( 7fll) 1.3165 25,644 2483 

98.110 19,834 2046 439,0{ Se") 1.3292 25,644 2296 1,055 2424 2.167 0,54327 13,568 0,0975 

COMBUsTOR 0 26 19 21 

49,64o 36.049 23b8 540,9( 6 b 5) 1,3181 25.644 29fc0 

49,64c 13.725 1866 383.lt 5s8) 1,3359 25.643 2199 1,278 2010 2.167 0.41946 13,568 0,1263 

COMBUSTOR 0 27 20 21 

5l,09o 32,531 2418 528,5t 7oO) 1,3153 25,732 2479 

5i,09 0 9,627 1792 33i,7( So«) 1.3379 25.732 2152 1.458 3137 2,180 0.34088 13,568 0.1554 

COMBUsTOR 0 28 21 21 

51.620 33.163 2331 524,9t 674) 1,3191 25,657 2441 

51.620 8,129 1642 310.4( 4 fc 0) 1,3453 25,657 206’ 1.584 3276 2,168 0.31880 13,568 0,1642 

COMBUsTOR 0 29 22 21 

53,030 32.623 2294 516,7t 602) 1.3206 25.646 2423 

53.030 6.631 1538 2B2,8t 420) 1.3505 25,640 2006 1,705 3421 2,164 0.27171 13,568 0,1950 

COMBUsTOR 0 30 23 21 

55,130 31,845 2261 506,6f 65I) 1,3217 25,644 2407 

55,130 4*725 1394 24g,7( 3s6) 1,3582 25,644 1916 1,904 3047 2,162 0,22270 13,560 0,2379 

COMBUsTOR 0 Si 24 2i 

55,63o 31,652 2254 504.6t 649) 1.3219 25.644 2403 

55.630.' 4.696 1387 238,8t 3 b“) 1.3586 25,643 1911 1,908 3647 2.161 0,21360 13,568 0,2480 

COMBUsTOR 0 32 25 21 

55.760 31.135 2273 504,Qt 655) 1,3210 25,664 2412 

55.76 0 4,608 1402 236,5f 3s8) 1.3576 25,664 1920 1.905 3658 2,165 0,21137 13,568 0,2506 

COMBUsTOR 0 33 26 4 

56,38c 24,659 2460 501,6t 7i2) 1,3123 25.857 2492 

S6,38 0 4,189 1686 229.SC 4«l) 1,3460 25.8S7 2026 1.821 3b9o 2,203 0,16301 13,568 0,3250 

COMBUSTOR 0 34 27 21 

57.140 30.419 2268 498,7f 653) 1,3211 25.675 2«09 

57.140 2.754 1227 I82.it 337) 1,3675 25,676 1602 2.208 398o 2.166 0,15577 13,668 0,3401 

COMBUsTOR 0 35 28 2J 

58.565 32,313 2225 494,Ot 64O) 1,3229 25.648 2389 

58,56s 2,245 1118 159.5t 30*) 1,3740 25,648 1726 2,371 4091 2.155 0,14402 13,568 0,3676 

COMBUsTOR 0 36 29 4 

58.620 28,087 2322 493,9( 67O) 1,3184 25,7“4 2«32 

58.620 2,820 1296 180,2t 3s6) 1,3628 25.744 1847 2,145 3962 2,170 0.14359 13,5b8 0,3689 

COMBUsTOR 0 57 30 3 

58.760 28,389 2312 493.5C 606) 1,3189 25.735 2427 

58.760 2.749 1277 377.66 J5I) 1,3640 25,734 1034 2,167 3975 2.170 0,14253 13,568 0,3717 


MUMJM fv J V AC Phi fcTAC 
1539 26,061 113.4 0,30 0,00 
1493 26,933 110.0 0.30 0,00 
1457 20,904 107.« 0,50 0,31 

1459 20,466 107.5 0.30 0,05 
1 4 7 U 20.368 108.6 U.30 0,01 

1460 20.260 109,1 0,30 0,00 

1517 20,463 111.8 0,30 0,00 
1629 18.316 120,1 0.30 0,00 
1706 16,620 125,8 0.30 0,06 
1727 16.230 127.3 0.30 0,01 
1774 14.445 130.7 0,30 0,00 
1826 12.623 134.6 0,30 0,00 
1836 12.105 135.3 0,50 0,00 
1839 12,017 135,5 0,30 0,01 
1905 9,347 140,4 0,30 0,13 

1918 9,635 141,4 0,30 0,02 

1937 9.157 142.7 0,30 0.00 

1937 0,841 142,8 0.30 0,06 

1938 8.606 142.9 0.30 0,06 
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P 

T 

h 


GAMMA 

HOL^T 

6DRV mAL H 

YEL 

s 

w/A 

n 

A/AC 

hOH K 

CONSUsfOP 

0 

38 

31 21 











58,640 

26,716 

2337 

«93,2( 

674) 

1,3177 

25.761 

2418 







58.840 

1,969 

1202 

147.77 

3 2 9) 

1.36E2 

25.76) 

J7B2 2,334 

4)56 2 

,103 

j, 14413 

li.Shd 

7,3675 

1939 

CQMBU$TDP 

0 

39 

32 21 











59,l2o 

31,160 

2234 

492.5( 

6a3) 

1,3224 

25,661 

2392 







59,120 

1,687 

1049 

135,9( 

286) 

,,3778 

25,061 

1673 2,524 

4224 2 

,159 

,14368 

13,566 

1,3667 

1941 

COKBUSTQR 

0 

4Q 

33 21 











59,346 

32,71S 

2217 

491,9( 

637) 

1.3232 

25,64b 

2385 







59,346 

1.783 

1042 

138.51 

28") 

1,3783 

25,646 

1668 2,521 

420S 2 

.153 

,14341 

13,568 

0,3694 

1942 

COPBUgTOR 

0 

41 

34 21 











60.070 

34,003 

2209 

490,31 

635) 

.,3235 

25,644 

2381 







60.070 

2.087 

1072 

147.91 

293) 

1,3766 

25.644 

1691 2,447 

4139 2 

,149 

,14116 

13,566 

0,3753 

1946 

COB&UsTDR 


42 

35 21 











61,090 

34,642 

2202 

488,01 

633) 

1,3237 

25.644 

2377 







61,09a 

11912 

1037 

138,21 

283) 

1,3785 

25.643 

1665 2.513 

4184 2 

,1«7 ( 

1,14026 

13,568 

0,3777 

1950 

CCt*8UsTDR 

0 

43 

36 g 











63,100 

26,238 

2420 

483,71 

699) 

1,3135 

25,873 

2472 







83,100 

3,150 

1«24 

176,61 

393) 

1,3544 

25,87} 

1925 2,036 

3920 2 

.192 < 

).14514 

13,568 i 

0.3650 

1948 

COI'BUsTOR 

0 

44 

37 4 











64,52o 

29.064 

2352 

480,91 

678) 

1,3166 

25.613 

2442 







64,520 

2.969 

132) 

165,61 

363) 

1,3608 

25.613 

1861 2,134 

3472 2 

.177 ( 

1.14907 

13,56b 1 

0.3553 

1945 

COMBU3TOR 

0 

45 

38 5 











66.984 

17.758 

2905 

475,51 

648) 

1.2905 

26.402 

2657 







66,98a 

5.394 

2202 

2«7,6( 

623) 

1.3150 

26,403 

2335 1,446 

3377 2. 

,261 ( 

1.14131 

13,568 1 

0.3749 

1942 

COMBUSTOR 

0 

«6 

39 3 











6/,36o 

16.207 

2948 

474,61 

861) 

1.2883 

26,451 

2672 







67.36o 

5,263 

2273 

255,0( 

645) 

1,3120 

26,452 

2368 1,400 

3315 2. 

.271 ( 

>,13137 

13,568 1 

0,4032 

1941 

COMBUSTOR 

REGEN 

47 

40 5 












bl.3bo It,207 3515 67l,9(l0a9) 1,2669 26,442 2fl9J 

67,360 7.363 2955 477.1( 8 fc 3) 1,3876 36.451 3674 1,168 3132 3,332 0,13137 13,568 0,4032 3067 

NOZZLE *E 48 4J a 

89.596 16.207 2948 474,6{ 8s2) 1,2883 26,451 2672 

39.596 0,345 1141 <.63.6t 3|}6) 1.3660 26.432 1712 3,068 5285 2.271 0.02734 13,568 1,9373 2400 

NOZZLE PO «9 42 2 

89.596 16.207 2948 474,6( 8g2) 1,2883 26.451 2672 

89.596 0,388 1178 -73.4( 3i7) 1,3638 26.452 1737 3.014 5236 2.271 0,02952 13.568 1,7942 2387 

NOZZLE **£ REGEN 80 43 3 

89,596 16,207 3515 671,9(1049) 1,2649 26,442 2891 

89,596 0.412 1«81 13,6t 40") 1,3469 26,452 1935 2,96b 5739 2.332 0.02735 13,568 1,9371 2625 

NOZZLE PO REGEN 51 44 3 

89,596 16,207 3515 671.9H0a9) 1,2649 26,442 2891 

89,59* 0.388 1458 6.9( 397) 1,3472 26,452 1921 3,002 5768 2,332 0,02627 13,568 2,0163 2633 

nctlvE CCnetJSTR 71 64 0 

67.360 252,124 3699 474,611098) 1,2539 27,312 2906 

67.360 0,388 767 »436,2( 199) 1,3807 27,322 1588 4,870 6768 2.106 0.06046 13,568 0,8762 2937 

PICTIvE NOZZLE 72 65 0 

89.596 14.005 2868 447.91 835) 1,2911 26,451 2638 

89.596 0.363 1164 *77,21 3)3) 1,3646 26.452 1728 2,966 5126 2.273' 0,02735 13,568 1,9371 2342 


0 lYAC Pnl ETAC 
9.314 142,9 0,50 0,07 
9.432 143,0 0,30 0,01 
4,372 143,j 0,30 0,00 
9.080 143,4 U.30 0,00 
9,120 143,7 0,30 0,00 
8,841 143,5 0.30 0,14 
9,203 143,4 0,30 0,11 
7.415 143.) 0,30 0.47 
6.767 143,1 0,30 0,60 
6,374 152,3 0.30 0,50 
2.246 176,9 0.30 0,50 
2,403 175.9 0,30 0,50 
2,439 194.5 0,30 0,50 
2,355 194,1 0,30 0,50 
6,350 216,5 0,30 1,00 
2,178 172,6 0,30 0,50 



112 


REAOInG a 0061 BLOCK 

XAB S P-IB 

6 . l E.-0 1 1,0556 00 

1.B36E 01 1.0S5E 00 

3,<i7oE 01 2.2606 00 

3,50eE ot 3,9590 OO 
3.555E 01 4,0756 00 

3.6066 Oi 3.075E 00 
3.6486 01 4,2776 00 

3(701£ 01 4,240£ 00 

3«7SoE 01 4,060£ 00 

3.7SoE 01 4.0586 00 

3.8036 01 3,8656 00 

3.817E 01 S.007E 00 

3,e7sE 01 9,7j7E 00 

3.901E 01 1,183£ 01 

3,<)5oE 01 i,U«E 01 

3.96 3 £ 01 1.270E 01 

O.OOoE 01 1,6726 01 

4,04o£ 01 2.679E 01 

4(OOlE 01 2,7046 01 

4.O65E 01 3(310E 01 

OtllSF 01 0,«93E 01 

4,15oE 01 5.4496 01 

4,I63E 01 5,649£ 01 

0.212E 01 6,399£ 01 

4.246E 01 6,919£ 01 

4,2626 01 6.650E 01 

4,36iE 01 U,999£ 01 

0.36SE 01 4.902E 01 

4.360E 01 4,8735 01 

4.431E 01 3.8J8E 01 

4,48oE 01 2,996£ 01 

0.626E 01 2,74l£ 01 

4■64oE 01 2.716E 0} 

4.7I2E 01 2,692£ 01 

«.73iE 01 2.5S7E 01 

4,8101 1,9806 01 

4.964E 01 1.372E 01 

5.1096 01 9.627E 00 

5,16 2 E.01 8,129g 00 

5.3036.01 6.631E 1)0 

5.513E 01 4.725E 00 

5.563E 01 4.696E 00 

5,5766 01 4.608E 00 

5,6306 01 4.189E 00 

5.7146 01 1.632E 00 

S.857E 01 2.206E 00 

5,86gE 01 3.450E 00 

5.876E 01 3.450E 00 

S.B84E 01 1,969E 00 

5.912E 01 1,687E 00 

5,9356 01 1,7836 00 

6.OO7E 01 2.087E 00 

6.1096 01 1.912E 00 

6,31oE 01 3,150E 00 

6,4526 01 2,969£ uo 

6,69a6 01 5,394£ 00 


s,160 HhE c 243,662 

P.OB PDA 

UiUOO --O,6«5E»01 
0,000 -3,5156 01 

0,000 >1,695£ 02 

0,000 .J,7UE 02 
0,000 •U.077E 02 

0.000 -4,4856 02 

0,000 »4,B38E 02 

0.000 -5.309E 02 

5.670E 00 -6.319E 02 
5.7186 00 1*6,3206 02 
9.906E Oo -6,2766 02 
1.102E 0i .6.2236 02 
1.364E Oj .6il39£ 02 
1.482F Oi .6,1316 02 
1.704E Ol .6,1036 02 
1.762E Oi .6.0S2E 02 
2.281E Oi -6.021E 02 
2.842E Ol .6.003E 02 
2.856E Ol .6,0016 02 
3.194E Oi .6,0256 02 
3,9626 Ol .6.085E 02 
4.729E Ol «6,107E 02 
4,9926 Oi -6,0956 02 
3.900E Oo -6.707E 02 
3.798E 00 -7,6146 02 
3.750E Oo -8.027E 02 
2.896E 00 >1,0036 03 
2.888E Oo .1,0056 03 
2.631E Oo "1.01S6 03 
8.362E Oo *U 1 03E 03 
1.267E Oi -1,1436 03 
2.549E Ol -1.164E 03 
2.673E Oi .1,1606 03 
2,3866 Oj -1,139£ 03 
2.3086 Oi .1.131E 03 
1.987E Ol .1,0876 03 
1.372e Ol -9.632E 02 
9.627E Oo .8.7S9E 02 
8.129E Oo .8,5146 02 
6.6J1E Oo .7«969£ 02 
4.725E Go «7,34JE 02 
4,6966 00 -7,2216 02 
4,6086 Oo -7,190E u2 
4.1896 Oo "6,5186 02 
3,6756 Oo .6,3656 02 
2.245E Oo "6.1556 02 
2.189E Oo .b,)48£ 0? 
2.049E 00 -6.135E 02 
1.969E Oo -6.1276 02 
1,6876 Oo -6,1036 02 
1.783E Oo -6,0866 02 
2.087E Oo -6.033E 02 
1,9126 Oo .5,9876 02 
3,1506 Oo .5,9816 02 
2,9696 Oo -5,9816 02 
5,3946 Oo -5.9816 02 


rfACH 6,0 P^ s 745,< 

UOX U- 1 R 

O.OOU 0,000 

0,000 n.ooo 

0,000 0,000 

0.000 0,000 

0,000 0,000 

2,369b 02 .2.3696 02 
2.426b 02 -2.426b 02 
2.5026 02 -2.502b 02 
2.575b 02 .2,5756 02 
2.575E 02 -2.575E 02 
2.658E 02 *2,6586 02 
2.683E 02 *2,6836 02 
3.259E 02 -2,8206 02 
3.376E 02 .2,9016 02 
3,9856 02 -3.093E 02 
4.099E 02 .3,1536 02 
4.440E 02 -3.345E 02 
4,8356 02 -3.579E 02 
4,0456 02 -3,5656 02 
5,0896 02 -3,7326 02 
5,5816 02 -4.0366 02 
5,9946 02 .4,2986 02 
6.140E 02 .4.3926 02 
6,6976 02 -4,7366 02 
7.083E 02 .5,015E 02 

7,2626 02 .5.133E 02 
8.585E 02 *5.«15E 02 
8.601E 02 -5,8226 02 
S.704E 02 *5,8046 02 
9.791E 02 -6.2606 02 
1.0716 03 .6.349£ 02 
1,3486 03 .7,3506 02 
1.374E 03' -7.4236 02 
1,«98E 03 -7,787E 02 
1,5296 03 .7.8836 02 
1,6486 03 .8,2666 02 
1,8386 03 -8,9426 02 
2,0276 03 -9.S15E 02 
2.0756 03 .9,7086 02 
2.187E 03 -1,0186 03 
2.323E 03 -1,077E 03 
2,3516 03 -1»089E 03 
2.33BE 03 -1.092E 03 
2,3926 03 -1,1076 OS 
2.4316 03 •1,1256 03 
2,4946 03 .1 ,154£ 03 
2.496E 03 -1,1551: 03 
2.5U2E 03 -1 ,1S6E 03 
2.5G5E 03 -1 ,159E 03 
2,5156 03 -1.164E 03 
2,5226 03 -1.168E 03 
2,5456 03 -1,1706 03 
2,5756 03 .1.1906 03 
2.634E 03 -1.207E 03 
2,6/26 03 -1.2166 03 
-2,7456 03 -1,2356 03 


TT a 2993,5 
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G-OH CAnALL 

U.'JOO 2.470E-0? 

0,000 1.634E 02 

0,000 5,053b oi 

0,000 6,8046 02 

0,000 7,4136 02 

0,000 7,2466 02 

0,000 7,443b 02 

0,000 7,6966 02 

0,000 7,9366 02 

0,000 7,9396 02 

0.000 8,499£ 02 

0,000 8,6516 02 

4.393E 01 9,2916 02 

4,7496 01 9.5B3E 02 

8,9216 01 1,014b 03 

9.4546 01 1.0296 03 

1,0956 02 1,0726 03 

1.2566 02 1 .U86 03 

1,2606 02 1,1196 03 

1,3576 02 1,1476 03 

i.545f 02 1,2026 03 

1.696E 02 1.247E 03 

1,7476 02 1.262E 03 

1,9396 02 1,3206 03 

2.0606 02 1,3606 03 

2,1296 02 l,379E 03 
2,7696 02 1,4976 03 

2,7796 02 1,4966 03 

2,8406 02 1,5066 03 

3.5316 02 1,5826 03 

4,1666 02 1,6416 03 

6,1256 02 1.619E 03 

6,3126 02 1,636b 03 

7,1946 02 1,924b 03 

7.409E 02 1,9486 03 

8.213F 02 2.047E 03 

9.6386 02 2.2376 03 

1,0756 03 2,4186 03 

1,1046 03 2,4856 03 

1.169E 03 2,6626 0! 

1.2466 03 2,9296 03 

1.2626 03 2,9926 03 

1,2666 03 3,0096 03 

1.2856 03 3,0516 03 

1.3066 03 3,109E 03 

1,3406 03 3,2176 03 

1.341E 03 3,2246 03 

1,3446 03 3,2416 03 

1,3456 03 3,2526 03 

1,3516 03 3,2876 03 

U3556 03 3,3166 03 

1.3676 03 3,4096 03 

1.385E 03 3,5396 03 

1,4276 OJ 3,7976 03 
1,4556 03 3,9806 03 

1,5106 03 4,2966 03 


p'.IH/bSu P-18/PTO 
2.7206 00 1.4166-03 
2,720b 00 1,4166-03 
5,6266 00 3,03Jt«u3 
1,0216 01 5,3136.03 
1.050E 01 5,4686-03 
1,0256 01 5.3346-03 
1,1026 01 5,7396-03 
1,093b 01 5,6896-03 
1,0476 01 5,4486-03 
1,0466 01 5,4956-03 
9,9636 00 5,1866-03 
1.291E 01 6.7186-03 
2.505E OJ 1,3046-02 
3,0506 01 1,5876-02 
2,9236 01 1,5216-02 
3.2856 01 1.7106.02 
4,3116 01 2,2446-02 
6.9076 01 3.5956-02 
6,9716 01 3,6296-02 
8,5326 01 4,44i£.02 
1.158E 02 6,0296.02 
1.405E 02 7,3116-02 
1.4S6E 02 7.579E.02 
1,6506 02 8,5666-02 
1.784E 02 9,2846-02 
1.714E 02 8,9236.02 
1,2896 02 6,7076.02 
1,2846 02 6,6856-02 
1.256E 02 6,S34E.oa 
9.041E 01 5,1236-02 
7,7246 01 4,0206.02 
7,0666 01 3,6786-02 
7,003b 01 3.6456.02 
6.6806 01 3,4776*02 
6,3936 01 3.432E.02 
5,1046 01 2,6576.02 
3;536E 01 1 ,8*lHt®02 
2.4826 01 1.292E-02 
2,0966 01 1.0916-02 
1.709E 01 8,8986-03 
1,218b 01 6,3406.03 
1,2106 01 6,3016.03 
1,108b 01 6.1846-03 
1,0806 01 5.6216-03 
U.724E 00 2.4596-03 
5,7866 00 3,0126-03 
0,8936 00 4,6296-03 
8.B93E OO 4,6296-03 
5,075b 00 2,6416-03 
4,3506 00 2,2646-03 
4,5956 00 2.3926-03 
5.3816 00 2.8016*03 
4,9306 00 2.566E.03 
8.120E 00 0.2276.03 
7,6538 00 3,9046-03 
1,390E 01 7,2386.03 


P-08/PSO P-CB/P^O 
0« jOO 0.000 

0.000 0.000 

0,000 0,000 

0,000 0,000 

0.000 0,000 

0,000 0.000 

0,000 0,000 

0.000 0,000 

1.462E 01 7.609E.03 

1.474E 01 7.673E.03 

2,5546 01 1,3296-02 

2,8426 01 1,4796*02 

3,517E 0] 1.B316-02 

3,8206 01 1,9096-02 

4,3916 01 2,2866-02 

4.543E 01 2.3656.02 

5.8806 01 5.061E.02 

7.327E 01 3.8146.02 

7.3636 01 3,8336-02 

0,2336 01 4.285E.02 

1,0216 02 5.3176*02 

1,2196 02 6,345E»il2 

1,2876 02 6.699E-02 

1.0056 01 5,2336*03 

9.791E 00 5,0966.03 

9,6676 00 5.0326.03 

7.4666 00 3,8866*03 

7,4446 00 3,8756*03 

7,2986 00 3,7996*03 

2,1566 01 1,1226*02 

3.2656-01 1,7006*02 

6.572E 01 3,4216*02 

6,09|)£ 01 3.586E.02 

6.150E 01 3,2016.02 

5.949E 01 3.097E.02 

5,1216 01 2.666E.02 

3.S38E 01 1,8426*02 

2.482E 01 1,292E-02 

2,096b 01 1,0916-02 

1,7096 01 8.6986-03 

1,2186 Ol 6,3406*03 
1,2106 01 6.301E-03 

1,1886 01 6.1846*03 

1.080F 01 5,6216*03 

9,4736 00 4,9316*03 

5,7866 00 3.0126.03 

5.6446 00 2,9386*03 

5.282E 00 2,7496*03 

5.075E 00 2,6416*03 

4.3506 00 2.2646*03 

4.595E 00 2.3926*03 

5,3816 00 2,8016-03 

4.930E 00 2,5666*03 

8.120E 00 4,2276*03 

7,6530 00 3,9046-43 

1.3906 01 7,2386.03 
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READING R 0061 BLOCK = 160 TIpE 9 203,662 HACH 


s 745.249 n « 2902,6 


PAGE S 


XABs P-IB P-00 PDA OOX U-IB 

6.7366 01 0,7626 00 8.76«e 0 0 -5,9816 02 -2.76e£ 03 -1.239E 03 

6,74oE 01 4, 7b£g 00 5.803E <>0 -5,9816 02 '2.7606 03 -1.239E Oi 

6,76o£ 01 4,5106 00 6,0005 Oq =5,9816 02 -2.7686 03 -1.24IE 03 

6.926E 01 2,41 OE 00 3.250E Oq -5,5176 02 -2.816E 03 -1.252E 03 

6,9936 01 1,96IE 00 3,0006 Oo - a ,9B0E 02 -2.B33E 03 -1.255E 03 

7.070E 01 I.U45E 00 2.623E Oo -4.374E 02 -2.853E 03 -1.2586 03 

7.J42E 01 1.399E 00 2.270E Oo -J,887E 02 -2.872E 03 -1,2606 03 

7,2036 01 1.360E 00 1,3616 Oo -3,5196 02 -2.888E 03 -1.262E 03 

7,29gE 01 9.B8S6-01 1.225E Oo -3,0916 02 -2.909E 03 -1.2656 03 

7,34]E 01 8.200E-01 1.133E Op -2,9456 OH -2.917E 03 -1.266E 03 

7,40«P 01 6,561E-01 6.050F-0] -2.542E 02 -2.9<*lF 03 -1.269E 03 

7.509E 01 6,4006-01 7,206£-0j.-2,5126 02 -2.9U4E 03 -1.2706 03 

7.58()E 01 5,4626-01 3,0006-01 «2.328e 02 -2,9566 03 -1.2716 03 

7,58«E 01 5,4576-01 2.977E-01 -2,3226 02 -2.95bE 03 -1.2716 03 

7,717E 01 3.800E-01 0,000 -2,22«t 02 -2.9S0E 03 -1.273E 03 

8»002E 01 2,9506-01 0,000 -2,0896 02 "2.904E 03 -1.276E 03 

6,3036 01 3,1506-01 0,000 -1.959E 02 -3,USE 03 -1.27B6 03 

8,6736 01 3.25OE-01 0.000 «1,888E 02 -3»lt7E 03 -1.280E 03 

8,9596 01 3.70OE-01 0,000 -1,8046 02 *3.1196 03 -1,2826 03 

8,96oE 01 3.701E-01 0.000 -1.B04E 02 -3.119E 03 -1.282E 03 


0-08 CAWALL P-IB/PSO P-I8/PT0 P-OB/PSO P-OB/MO 

•1,520k 03 4,3<i4£ 03 1.228E 01 6,3906-03 1.4B6E 01 7.7346-03 

-1.521E 03 4,J«9E 03 1.228E 01 6,3906.03 1.496E 01 7.787E-03 

-1.526E 03 4,375b 03 1.162E 01 6,0516-03 1.547E 01 8.051E-03 

-1.564F 03 4,5916 03 6,213k 00 3,234k=03 B.378E 00 4.361E-03 

-U578E 03 4.6726 03 5.0556 00 2,6316-03 7,7336 00 4,0256-03 

»1 ,595E 03 4,7676 OS 3.72SE 00 1,9396-03 6.761E 00 3,5196-03 

•1,6126 03 4,8556 03 3.606E 00 1.677E-03 6,6526 00 3,0466-03 

-1,6266 03 4,9296 03 3,5066 00 1,6256-03 4.796E 00 2.498E-03 

-1,64uE 03 5,0436 03 2,5466 00 1,3266-03 3.156E 00 1 .6446-03 

-1.651E 03 5,0966 03 2.114E 00 1,1006-03 2.920E 00 1 .520E-03 

-1.672F 03 5,2006 03 1.691E 00 8.803E-04 2.075E 00 1,0806-03 

-1.674F 03 5,2976 03 1.650E 00 8.588E-04 1,8586 00 9.672E-04 

>1,6856 03 5.3826 03 1,4086 00 7.330E-04 7.733E-01 4,0256*04 

-1.685E 03 5,3826 03 1,4376 00 7,3236-04 7,6756-01 3.99SE-04 

•1.7C7E 03 5,4346 03 9,7966-01 5.0996=04 0.000 0.000 

-1.708E 03 6,5326 03 7.605k-01 3.953E-04 0,000 0,000 

-1.6S7E 03 5,6376 03 8,1206-01 4,2276-04 0.000 0,000 

»1,8376 03 5,6916 03 8,37fiE-0i 4.1616-04 0,000 0,000 

-1,8376 03 5,7146 03 9.5386-01 4,9656-04 0,000 0,000 

•1.837E 01 5,7146 03 9.540E-01 4,9666=04 0,000 0.000 



HI 


REAOImG - 0061 SLOCK a.loO Tlh-F * 243,662 PACH 6.0 PT 


745»2 U 9 


a 299*,5 


X DDK AG CORAS CP HC 
«.0«0E 01 1.0906 02 1.090F Og 2,4836-03 4.7u7fc»02 

r.ooje oi i,aeofe«oi i.orie og 2,93(6-05 6,5916-02 

а, 065E 01 4,6116 00 1,1386 02 3.019E-03 /.050E-02 
«,112E 01 8,7566 00 l,225e Og 3,1846-03 7,7(56-02 
«,15oE 01 6,6196 00 1,2916 Og 3.317E-03 7.955E-02 
4.1636 01 2,1466 00 1,3136 Og 3,335t»03 6.0096-02 
4.212E 01 8,3906 00 1.397E 0 2 3.313E-03 6.300E.02 
4,24«6 01 5■837E 00 1.455E 02 3,4426-03 e.0136-02 
4,2626 01 2.576E 00 l,48ie 0 2 3.4906-03 5.686E-02 
4.3616 01 1,5046 oi 1.6316 02 3.8926-03 3.9956-02 
4.3626 01 l,39«E-0( 1,6336 Og 3.4246-03 4.691E-02 
4.368E 01 8.1272-01 1.6416 02 3.3456-03 4.7426-02 
4,43i£ 01 7.577E 00 1.717E 02 3.4426-03 4,1616-02 
4.48oE 01 S.652E 00 1.7736 02 3,4896-03 3.82(16-02 
4.6266 01 1,4926 01 1.9226 02 3.525E-03 S.9O0E-02 
4.640E 01 1.3066 00 1.935E 02 3.787E-03 3,5606*02 
4.712E 01 6.5806 00 2.001E 0 2 3,5336-03 3,7536-02 
4.7316 01 1,70 0£ 00 2,018£ !>2 3.48Ufc-u3 5.745-E-02 
4,6116 01 6.928E 00 2.087E 02 3.40S6-03 3.438E-02 
4.96a6 01 1,2196 01 2.2096 02 3.2106-03 2.809E-02 
5.109E oi 9.923E 00 2,3096 Op 3.0626-03 2,2706-02 
5.162E Ol 3.358E 00 2.5426 O2 3.0896-03 1.996E-02 
5.303E 0} 8.1916 00 2.4246 <>Z 2.9276-03 1,7586-02 
5,5I3E 01 1,0296 01 2.5276 02 2.78SE-0S 1.388E-02 
5,5636 01 2,1866 00 2,5496 02 2,7636-03 1.3/46-02 
5.5766 01 5,501E-01 2.5546 Og 2.7566-03 1.356E-02 
5.6386 01 1,2036 00 2.5666 O2 2.661E-03 1.1996-02 
5.7146 01 1.5066 00 2.581E 02 2.77BE-03 8.647E-03 
5.8576 01 2.6746 00 2.6086 02 2,5086-03 7.8816-03 
5,8626 01 1.589E-01 2,6106 02 2,5036-03 9.257E-03 
5.8766 01 4,0096-01 2.614E 02 2.6106-03 8,8226-03 
5,66(iE 01 2.726E-01 2.6166 02 3.2716-03 5.9J0E-03 
5.912E 01 R*7986*01 2.6266 02 2.5896-03 6.2676-03 
5,9SsE 01 6,8216-01 2.633E 02 2.443E-03 6,7456-03 

б, 0076 01 2.075E 00 2,6546 02 2.413E-03 7.559E-03 
6,IO9E 01 2.850E 00 2.682E 02 2.379E-03 7.124E-03 
6.3UE 01 5.569E 00 2.738E 02 2,4296-03 1.0Q2E.02 
6,4526,- 01 4,1746 00 2,78o6 0 2 2.6506-03 9.045E-03 
6.698E 01 7,HOE 00 2.6516 02 2,7646-03 1.269E-02 
6,7366 01 1,0206 00 2.861E 02 3,2006-03 i,O88E<i02 
6»74 qE 01 l,n«6-01 2.862E 0 2 3,2136-03 1,0756-02 
o,76oE 01 5.578E-01 2,8686 0 2 3.2UE-03 1,0726-02 
6,9266 01 4.369E 00 2,9116 0 2 3.06BE-03 7.531E-0J 
6,99 3 E 01 1,4976 00 2.9266 0 2 3.0396-03 6.9196-03 
7,07oE 01 1,6236 00 2.943E 02 2,9986-03 6,0696.03 
7.142E 01 1.40SE 00 2,9576 0 2 2,9736-03 5.6546-03 
7,2036 01 1.121E 00 2,9666 02 2,9466-03 5.168E-03 
7,29fiE 01 l,528fc 00 2,9836 02 2.B73E-03 3.9b3E-03 
7,3UiF 01 6,0626-01 2.989E 02 2.849E-03 3.6196-03 
7,49<|6 01 1,9106 00 3.006E 02 2.7696-03 2.9216-03 
7.509E 01 1.603E-01 3.0106 0 2 2,7766-03 2,7716-03 
7,5846 01 6,6986-01 3.0176 02 2.686E-03 1.944E-0S 
7,58uE 01 1.097E-03 3.017F 02 2.6856-03 1.939E-03 
7.7176 01 3.3936-01 3.0206 02 2,6606-03 1.7896-03 
8.002F 01 5.7146-0! 3.0266 02 2,6016-03 1.4/0E-O3 
e,39 2 6 01 5.699E-01 3.0316 Og 2.594E-03 1.533F-03 


PACE 6 
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READING O 0061 BLOCK a 160 TIME a 203,662 MACH 


,0 PI 


705,209 TT a 2992,5 


PAGE 7 


X ' ODRAO CDRAG CF HC 

fl,67SE 01 3,800E»01 3.035E 02 2,587£*03 I.S61E-03 
B,959E 01 1.326E-01 3,036E 02 2.59BE-03 1.713E-03 
0»96oE 01 0,000 3,0366 0£ 2,598E»03 1.713E-03 



READING s 0061 BLOCK a.160 TIMS » 243,662 MACH 6.0 PT s 7«S,2«9 Tf * 2992,5 


PAGE 8 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST. •471. (LSF) 

MEASURED thrust,... .031, (LBF) 

CALCULATED SPECIFIC IMPULSE,,.,,,,,,.,,,, -3596, CLBF-SEC/LBM) 

MEASURED SPECIFIC IMPULSE,.,."3266, (L8F-8EC/LBM) 

CALCULATED THRUST COEFFICIENT.. • .IWI 

MEASURED THRUST COEFFICIENT,.»,1726 


REGENERATIVE-COOLED ENGINE PERFORMANCE 
CALCULATED , 

STREAM THRUST,,.. 2561, 

net thrust,.. 

SPECIFIC IMPULSE. -1922. 

thrust coefficient.,,,,.. mo 


(LBF) 

(LBF) 

UBP-8EC/UM) 


ANGLE OF ATTACK .... 

NASS FLOW RATIO... 

ADDITIVE DRAG COEFFICIENT... 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 

DELTA ... 

TOTAL PRESSURE RECOVERY - SUPERSONIC.,,,, 
TOTAL PRESSURE RECOVERY * SUBSONIC.....,, 
INLET PROCESS EFFICIENCY * SUPERSONIC,,»» 

INLET PROCESS EFFICIENCY - SUBSONIC. 

KINETIC ENERGY EFFICIENCY • SUPERSONIC... 
KINETIC ENERGY EFFICIENCY • SUBSONIC,.... 

ENTHALPY AT PO . SUPERSONIC.............. 

ENTHALPY AT PO « SUBSONIC,.,.... 


0,006 (DEGREES) 
0,4950 
0.0978 
0.1515 
0.1134 CR8I) 
0,3363 
0.1537 
0.6903 
0,9042 
0,9074 
0.6616 

■2.81 (STU/LBM) 
29,07 (BTU/LBH) 


momentum and forces 


COMBUSTOR ' 


Inlet friction drag,,',,,,,,, 
INLET MOMENTUM change,,,,,,. 

COMBUSTOR FRICTION DRAG. 

COMBUSTOR STRUT DRAG.... 

COMBUSTOR MOMENTUM CHANGE,,, 
NOZZLE FRICTION DRAG,,,,,,,, 
NOZZLE STRUT DRAG,,,,,,,,,,, 
NOZZLE MOMENTUM CHANGE,.,,,, 
NOZZIe PRE83URE INTEGRAL..., 
EXTERNAL FRICTION DRAG,,,,,, 
EXTERNAL PRESSURE INTEGRAL,. 

TOTAL EXTERNAL DRAG.. 

TOTAL STRUT DRAG.,.,,,.,,,,, 

CAVITY FORCE..,,.. 

CALCULATED LOAD CELL FORCE., 
MEASURED LOAD CELL FORCE.,,, 
fuel VACUUM SPECIFIC IMPULSE 


109,0 
■709,2 
iTf.a 
-12.64 
■ 162 , 
17,46 

•o,oo 

400, 

416, 

59,02 

•1152. 

■1211, 

-12.64 

•1043, 

•2725, 

•2685, 


CLBP) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(L8F) 

(LBF) 

(UBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 


FUEL-AIR RATIO. 0.0096 

EQUIVALENCE RATIO. 0,297 

COMBUSTOR EFFICIENCY,......,,.... 0,497 

TOTAL PRESSURE RATIO..,,.,..,... 0,0643 

COMBUSTOR EFFECTIVENESS,,...,. 0.3392 

INJECTOR DISCHARGE COEFFICIENTS 0,7187, 0.6013, 


nozzle 

VACUUM STREAM THRUST COEFFICIENT • C8..,, 0.9757 


NOZZLE COEFFICIENT ■ CT.... 0,9006 

PROCESS EFFICIENCY,.. 0.9937 

KINETIC ENERGY EFFICIENCY,.,,.... 0,9461 


STATIONS 


FUEL INJECTORS 


NOMINAL CO«l LEADING EDGE,. 
SPIKE TRANSLATION,,,,,,,,,, 

inlet throat,,,,.. 

COHL LEADING edge..,,.,.... 
NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,, 
STRUT leading edge,,,,,,,,, 

STRUT TRAILING EDGE,,,. 

COMBUSTOR EXIT.,,,, 


34,684 (IN) 
2,6205 (IN) 
40,400 (IN) 
37,504 UN) 
75,644 (IN) 
69,596 (IH) 
56,760 (IN) 
67,360 (IN) 
67,360 (IN) 


STATION 

40,400 

43,605 

44,300 

51.080 

46,250 

56,370 

58,555 

47,105 






















































Reading 61 


t =■ 246.36 sec. 


' s were higher than planned, 
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READING a 0061 BLOC* = .1*3 TXmB 3 246,362 ilACH 6.0 PT a 745,494 TT a 2493,6 

RA h J£t PERFORMANCE 


WIND TUNNEL 1 

0 > OOO 745,499 299« 

O.OOo 0,336 006 

SPIKE TIP n$ 2 

0.60o 19,100 2993 

0.60o 17.082 2930 

NXNC T'JNHeu 3 

0*000 705,099 2990 

0.000 0,010 013 

SPIKE TIP NS It 

0.600 19,100 2993 

0,60o 17,312 2927 

INLET THROAT 5 


40,400 

243,310 

2909 

40,400 

16.153 

1504 

INLET UPNHSK 

6 

40,40o 

243,310 

2909 

4Q,40o 

13,642 

1445 

INLET PNNR6K 

T 

40,400 

114,730 

2909 

40.400 

47,803 

2805 

CQM8UfiTO» 0 

6 

40.41o 

1«5,693 

3278 

40,410 

28,246 

2251 

COMBUsTOR 0 

9 


00,608 133.629 3001 

00.608 32.906 2519 

COM0U$TOR 0 10 

U 1.118 122,868 J50u 

01.116 02.025 2840 

COFBUfiTOR 0 It 

Ol.SOo 116,331 3575 
01,500 50.581 2978 

COMBUSTOR 0 12 

«t.62e , 116,891 3572 

#1.628 52,915 3013 

COMBUSTOR 0 13 

02,118 102,152 3561 

42.118 33.621 2601 

COMBUSTOR 0 10 

02.060 86.225 3553 

02,46o 36,500 2952 

COMBUSTOR 0 15 

02.618 79.506 3549 

02,618 35,148 2977 

COMBUSTOR 0 16 

03,603 57,523 28o9 

03.603 26,527 2340 

COHBUsTOR 0 17 

43,613 59.799 2660 

03,613 26,440 2166 

COMBUsTOR 0 16 

03.678 58,737 2635 

03,67s £5,871 2163 


SUMMARY REPORT 


0 5 

667,61 793) 
-31,51 97) 
0 6 

667.61 793) 

649.61 775) 

0 0 

667.61 793) 
-29,71 99) 
0 b 

667,61 793) 
647,71 773) 
0 5 

602.21 7 h 8) 
203,11 372) 
0 3 

602.21 7fcB) 
227.51 356) 
0 4 

602,21 768) 
610.91 737) 


GAMkA molmT 

1,2930 28,955 
1,3989 28,953 

1,2929 28,954 
1,2946 28,956 


1,2930 26.955 
'1.3989 28,954 

1,2929 26,954 
1,2950 26,954 

1,2957 28,954 
1.3078 28,954 

1,2957 28,954 
1,3511 26,954 

1,2957 20,954 
1,2990 26.954 


SONY MACH yet S -/A H A/AC 

2578 

987 5,991 5915 1.827 0,10602 15.46^ 0,4957 

2578 

2554 

0.372 950 2.078 0,10602 JJ.460 0,4957 

2578 

996 5,929 5907 1,827 0,11079 14.067 0,«957 
2578 

2551 0,392 1000 2,078 0.11079 14,067 0,4957 
2544 

1865 2,395 4460 1,895 0*69940 13.460 0,0584 
2544 

1831 2.488 4555 1,895 0.61771 13,460 0,0643 
2544 

2501 0,500 1251 1,947 0,81771 13,460 0,0643 


644 , 9 ( 923 ) 1,2792 27,713 2743 

322.61 61)7) 1,3139 27,715 2303 1,744 4016 2,056 0,90378 13,527 0,0584 

2 4 

643.31 972) 1,2710 27,910 2791 

<>85J 1,3025 27,9)6 £i, l 7 ) .590 3842 2,071 0.90699 13,527 0,0581 
639,9(1014) 1,2635 28,094 2831 

396.91 701) 1,2895 28,101 2546 1,370 3487 2.081 0.904S8 13,527 0,0584 

4 200 

637,0(1012) 1,2637 28,094 2828 

440.51 824) 1,2848 28,100 2602 1,205 3136 2,083 0,89050 13,527 0,0593 

5 200 

636,1(1011) 1,2638 26,094 2827 

835) 1,2836 26,100 2616 1,161 3036 2,084 0,88379 13,527 0,0598 
632,31lOo7) 1,2640 28,094 2822 

304,41 7e9) 1.2908 20,101 2529 1,392 3521 2,092 0,85100 13,527 0,0621 
629,6(1005) 1,2640 28,094 2819 

432,21 816) 1,2855 26,100 2591 1,213 31#2 2,104 0.B2275 13,527 0,0642 
628,4(10)3) 1,2*40 28,094 2818 

440.31 824) 1,2846 26.100 2601 1,179 3067 2.109 0.80649 13.527 0,0653 
627,71 826) 1.3012 25.808 2654 

lO^Si* 67<l 25,808 2436 1,136 2768 2.183 0,72970 13,592 0,0727 

627.61 7r9) 1.J081 25.65o 2597 

11^*21^ 62SJ 1,32110 25,856 2368 1,167 2765 2,166 0,72966 13.592 0,0727 
626,9C 7t2) 1,3092 25,634 2587 

474,81 6?1) 1,3251 25,634 2358 1,170 2759 2,165 0,72586 13,592 0,0731 


>/-/)' 


PAGfc 1 


‘OMTM G IVAt phi etac 
2524 9,745 187,5 


2617 1,565 194.4 

2635 10,171 187.3 
2635 1,722 187,3 

211) 62.462 156.6 
2134 57,084 158,5 
2134 15,904 158.5 
2111 56.406 156,1 0,15 0,59 
2106 54.273 155.7 0.15 0,80 
2094 49,014 154,8 0,15 1.00 
2007 43,401 154.3 0,15 1.00 
2006 41.703 154,2 0,15 1,00 
2018 46,571 149,2 0,15 1,00 
1921 40,170 142,0 0.15 1.00 
1878 36.541 130,8 0.15 1,00 
1663 31,306 122.4 0.30 0,11 
1661 31,350 122.2 0.30 0,02 
1650 31,119 121.4 0.30 0,00 
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P T M GAMMA 

COMBUsTu r 0 19 12 2l 

44.310 bO.jeS 2610 619.5( 7 6 3) 1.3H1 

09.310 25,218 2211 991,if 636) 1.3230 

COMBUSTOR 0 20 13 21 

00,800 97.025 2590 613.4( 757) 1.3107 

04.600 20.711 2219 093.b( 636) 1.3232 

comfsTg* 0 21 14 21 

96.25(5 99.913 2530 6lu,9C 7?2) 1,3195 

96,25o 35,554 2337 599,U 726) 1.3210 

CDPBUsTOP 0 22 15 21 

96.260 99.929 2960 610.«( 77O) 1.3176 

96.260 35.631 2270 S09,l( 7 0 O) 1.3291 

COPBUsXOB 0 23 16 21 

96,398 60.096 2499 609,1( 765) 1,3162 

96.39ft 36.666 2260 545,«( 7 q2] 1,320« 

COPBUsTOP 0 20 17 2l 

47.113 50.661 2424 600,6( 7 5 6) 1,3191 

47.113 10.079 2200 524,U 6ftO) 1,3267 

CQP0USTOB 0 25 18 21 

47.310 47,064 2953 598,70 932) 1,2945 

47.310 33.366 2729 516,71 8s4) 1,3021 

COMBUSTOR " 0 26 19 2} 

48,Uo 49,196 2475 59o,6{ 7;3) 1.3163 

46,110 30,986 2212 500,}( 683) 1.3253 

COMBUsTdR 0 27 20 3 

49,638 06,909 2055 576.11 766) 1,3166 

49,638 17.962 1939 401,1( 591) 1.3350 

COMBUSTOR 0 28 21 9 

51,07ft 42,550 2331 571,91 7ftO) 1.3237 

51,076 12.640 1719 35Q,«( 5ft3) 1,>466 

COMBUgTOR 0 29 22 2 

51.08ft 42,501 2331 571,B! 7aO) 1.3237 

51,08ft 12.607 1718 349.91 Sft3) 1.3067 

COMBUftTOR 0 30 23 2 

51,618 02.S88 2320 568.S( 7ftO) 1,3241 

51,616 10,650 1635 321,81 Sjfl) 1,3503 

COMBUSTOR 0 31 24 U 

53,028 37,457 2492 559.61 8at) 1.3159 

53.028 9.48J 1773 298.01 580) 1,3424 

COMBUSTOR 0 32 25 4 

55,12ft 35,126 2557 548,41 8 fc 3) 1,3125 

55.126 6.862 170S 239,51 S56) 1,340 1 

COMBUSTOR 0 33 26 4 

55,628 33,674 2608 506,21 8sl) 1,3101 

55,628 6,725 175S 234,91 571) 1.3015 

COMBUSTOR 0 34 27 2 

55.760 33,687 2605 545,51 8ft0) 1,3102 

55.76c 6.57Q 1742 230,91 567) 1,3021 

COMBUSTOR 0 35 28 5 

56,378 25.659 2956 542,711907) 1,2935 

56,378 5,643 2080 214,81 6 8 2) 1,3245 

COMBUSTOR 0 36 29 5 

57.138 33.356 2630 539,31 89I) 1.3066 

57,13ft 3,792 1536 142,01 OgS) 1,5512 

COMBUSTOR 0 37 30 5 

56.563 20,301 3037 533.511035) 1.2892 

50.563 4.977 2090 179,21 6ft5) 1,3228 


MOU •*' T &06V MACH VfcL S W/A 

23.631 2575 

25.631 2383 1.06« 2535 2.174 0.702O0 

23.630 2566 

25.630 2786 1.026 20«8 2.176 0.68360 
23,816 2635 

23.616 2539 0,720 1628 2,293 0,64071 
23,756 2607 

23,756 2506 0,729 1828 2,286 0.64114 
23.747 2600 

23,707 2506 0,712 1705 2,283 0.63660 
2J.745 2567 

23,745 2472 0,792 1959 2,27*? 0.61036 

24.250 2800 

24.250 2699 0,741 2001 2,338 0,59922 
23,619 2606 

23,819 2474 0,839 2126 2,287 0,54779 
23,838 2596 

23,838 2323 1.274 2960 2,288 0.42307 
21,907 2646 

21.907 2292 1.452 3329 2,433 0.30713 

21.907 2646 

21.907 2291 1 ,434 3332 2,433 0.3066e 
21,905 2640 

21,905 22J9 1.569 3512 2,431 0.32422 
22,069 2718 

22.069 2316 1.563 3619 2.463 0.27633 

22.150 2745 

22.150 2270 1,732 3932 2,475 0.22648 
22,199 2766 

22,199 2296 1,719 3946 2,484 0.21723 

22.198 2765 

22.198 2286 1,734 3968 2,464 0,21493 
22,516 2906 

22.317 2467 1,642 4050 2,541 0,16579 

22.236 2776 

22.236 2154 2,070 U459 2,407 0,15841 

22.612 2934 

22.613 2468 1,706 42U 2,332 0,14647 


« A/AC MQM1m 0 IV A C PHI fcTAC 

13,392 0,0756 1539 27,671 liu.7 0,30 0,00 

13.592 0.0776 1525 26,003 112.2 0.30 0,00 

13,685 0,0834 1537 16,206 112.3 0.51 0,03 

13.665 0,0833 1538 16,2)2 112,4 0,51 0,00 

13,683 0,0839 1548 17,661 113,1 0,51 0,00 

13,685 0.0675 1597 18,581 116.7 0.51 0,00 

13,685 0,0892 1613 16.638 117.9 0,51 0,22 

13,685 0,0975 1679 18,100 122,7 0,51 0,03 

13,685 0,1263 1840 19,461 134.5 0.51 0,04 

13,799 0,1552 1930 17,958 139,9 0,77 0,03 

13,799 0,1554 1931 17.952 139,9 0,77 0,03 

13,799 0,1662 1960 17.696 142,0 0,77 0,03 

13,799 0,1950 2025 15.540 146.8 0.77 0,09 

13,799 0,2379 2104 13,639 152,5 0,77 0.12 

13.799 0,2480 2120 13,322 153,6 0.77 0,13 

13.799 0,2507 2123 13.252 153.9 0.77 0,13 

13.799 0,3250 2224 10,436 161,1 0,77 0.24 

13.799 0,3401 2243 10.977 162,5 0.77 0,15 

13.799 0,3676 2275 9. 


,585 164,9 0,77 0,27 
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.362 r*iCn 6,9 f»r = 

P T H GA-MA MOt^l SONV MAtH 

conhuetop o je 3i 3 

58,618 20.360 3032 *>3A*3(IO3O) 1.2R90 22,608 2932 

58.016 0,027 2960 177,2C 682) 1,3232 22.ol0 2«62 l,710 

CQhBUstDK 0 30 32 3 

58,756 20.125 3007 532,8{lOjO) i,28e7 22,622 2037 

58,756 0.926 2100 176,90 687) 1,3220 22,620 2070 1.708 

COMBUSTOR 0 00 33 6 

56,83a 20.026 3051 532,5 (i0<|0) 1,2865 22,627 2039 

58,838 4.082 2102 175,0!! 688) 1,3222 22,629 2071 1.700 

COBBUsTofi 0 #1 30 3 

59.11a 20.391 3060 SJl,5(lO(|7) 1,2876 22,b«6 2905 

50,118 0.087 211« 173,51 6q3) 1,3210 22,608 2078 1.778 

COMBUSTOR 0 02 35 0 

S9,30fl 26,259 20o6 530,7<lO(iO) 1,2027 22,553 2007 

59,30* 0,070 1908 151,81 63«) 1,3202 22,554 2360 1,623 

C0KBU3T09 0 03 36 6 

60,068 30,001 2S82 528,51 87!) 1,3107 22,217 2752 

60.068 2,812 1332 81,b( 026) 1,3610 22,217 2015 2.3«7 

CQt-bUsTOP 0 40 37 5 

el,08fl 23,611 3156 525,511078) 1,2829 22,/42 2975 

61.088 5.062 2211 167,31 725) 1.3167 22,700 2523 1,678 

COMBUSTOR 0 05 38 5 

63,OOfl 28,002 2919 519,61 9<?2) 1,2906 22,536 2887 

63.09a 0.200 1808 123,61 500) 1,3335 22.537 2331 1,010 

COMBUSTOR 0 06 30 5 

60.518 20,800 3622 S15,6(l2a9) 1,2557 23.220 3121 

60.518 6.087 2996 262,311008) 1,2817 23,233 2867 1.202 

COMBUSTOR 0 07 00 0 

66.902 19.259 3707 5O7.2U20O) 1,2095 23.327 3102 

66.98a 9.108 3182 200,611076) 1,2728 23.3«3 2937 1.121 

COMBUSTOR 0 08 01 3 

67.35a 17.700 3738 505,8tl29l) 1.2068 23,363 3109 

67.358 9,280 3273 312.Q(tilt) 1,2683 23,380 2971 1,006 

COMBUSTOR (4EGFN 00 02 21 

67.358 17.700 0010 630,01t0o2) 1,2209 23,335 3205 

67.358 9,380 3553 027,8t!2j9) 1,2501 23.370 3079 1,003 

NOZZLf Afc 50 03 3 

89,59* 17.790 3738 505,811270) 1.2068 23.363 3109 

89.590- 0.4BQ 1606 -280,61 5)7) 1,3326 23.306 2160 2.021 

NOZZLE PU 51 00 3 

80,59a 17.790 j738 50S,8U2 tO) 1,2068 23,363 3109 

89,59a 0.386 1561 -318,21 0 B 8) 1,3372 2S.3B6 2107 3,048 

NOZZLE SEgEN 52 05 0 

89,59a 17.790 OO10 b30,otiflo2) 1,2205 23.335 3205 

89.590 0.520 1808 -220,01 507) 1,3230 23.386 2280 2,Bb6 

NOZZLE PO REGEN S3 06 0 

60.590 17.790 4019 630,0(10o2) 1,2205 23.335 3205 

69,59a 0,386 1720 -260,21 5«2) 1,3202 23,386 2205 3,000 

PICT TvE CUM8USTH 73 66 0 

67.358 203.310 5072 505,811743) 1,1799 20.808 3061 

67.35a 0,388 1362-1010,61 0()0) 1,3316 25,102 1890 0,698 

FICTIvE NOZZLE 7« bj 0 

89,594 11,886 3663 «B3,3tl27°) 1,2070 23.363 3127 

89,59a 0,586 1877 -210,01 59b) 1,3221 23,366 2297 2,50« 


VtL s *</A fc A/AC MUMT* C IVAC p hl ETAC 
«22l 2.551 O.lOsOJ 13,799 C.lfcBO 2276 0,58v 160,9 0,77 0.27 

0221' 2.553 0.10096 13,799 0,37ib 2279 9,507 165,1 0,77 0,27 

0220 2.652 0,10656 13.709 0,3675 2281 9,622 165,3 0,77 0,2/ 

0233 2.550 0.14610 13.709 0,3688 2266 0.610 165.7 0.77 0,28 

0350 2.530 0.14585 13,700 0,3690 2200 0.069 166,0 0,77 0,25 

0729 2.067 0,10356 13,799 r.3753 2299 J0.550 166,6 0.77 0.10 

0230 2,563 0.10265 13.700 0,3/77 2306 0.385 16/,1 0,77 0,31 

0053 2.526 0,10761 13,790 0,3650 2302 10,210 166.0 0,77 0,20 

3560 2.603 0,15161 13,790 0,3553 2299 6.JB8 166,6 0,77 0,06 

3202 2,613 0,10371 13,790 0,3749 2295 7,351 166,3 0.77 0,50 

3110 2,621 0,13360 13.700 0,4032 2200 b.«60 166,3 0,77 0,51, 

3212 2,654 0«3 3360 13.709 0,4032 2346 6.660 170.0 0,77 0,51 

6300 2.621 0,02781 13.799 1,9370 2900 2,727 2J3.3 0,77 0.51 

6421 2,621 0,02016 13,799 2,2209 2076 2,411 215,6 0,77 0,51 

6537 2.654 0,02781 13.700 1,0371 30ol 2,825 221,9 0.77 (1,51 

6704 2.654 0,02280 13,799 2,3534 3100 2,385 225,3 0,77 0,51 

8720 2.446 0,U4oob 13,799 1,3314 3876 5,o89 260,0 0./7 1,00 

5890 2.600 0.02781 13,790 1,0371 2817 2,546 204.1 0,77 0,51 
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XAftS 


P-IB 


P-06 


PDA 


00 * 


«-ie 


o*oe 


CAwALL 

P.IB/PSO 

P- 107 PTO 

P-OB/PSO 

P-OB/PI0 


6.98lF 

01 

t.055t 

on 

0 . 00 c 


-4,608b- 

01 

0,000 


7,000 


0,000 


2,4706 

.02 

2,7186 

Ou 

1,4156-03 

0,000 


0.000 


1.8366 

01 

1.055E 

00 

0.000 


-3.5156 

01 

(l.ouo 


n .000 


0,000 


1 ,634£ 

0 ? 

2.716E 

00 

1,4166-03 

0.000 


0.000 


3.07of 

01 

2.2656 

00 

O.llOO 


-1.697E 

02 

u ,000 


0.000 


9,000 


5,0536 

02 

5,8346 

00 

3,0386-03 

b.oou 


0.000 


3.508E 

01 

3,963fc 

00 

0,000 


-3.7156 

02 

0,000 


0.000 


0.000 


6.804E 

92 

1,0216 

01 

5,3166-03 

0.000 


0,000 


3.5S5E 

01 

4.080E 

00 

0.000 


.4,0626 

02 

0.000 


0.000 


0.000 


7.0136 

02 

1.0516 

01 

5,4736-03 

0,000 


0,000 


3,6065 

01 

3.9806 

00 

0.000 


°4,491E 

02 

-2.297E 

02 

2.2976 

02 

0.000 


7.246b 

02 

1,0256 

01 

5,3396-03 

0.000 


0,000 


3.640E 

Ol 

4,276£ 

00 

0.000 


.4,044b 

02 

-2.362E 

02 

2.3526 

02 

u.OOO 


7,4436 

02 

1.1016 

01 

5.735E-03 

0.000 


0.000 


3. 70lE 

01 

4.240E 

00 

0.000 


-5.3156 

02 

•2.4266 

02 

2,426£ 

02 

0.000 


7,6966 

02 

1.092E 

01 

5.6876-03 

0,000 


0.000 


3.75QE 

01 

4,0646 

00 

5.675E 


-6.324b 

02 

-2.496E 

02 

2.496E 

02 

0,000 


7,9356 

02 

1,0476 

01 

5,4516-03 

1,4626 

01 

7,6126-03 


3.750E 

01 

4.061E 

00 

5.722E 

00 

•6.325E 

02 

•2.4976 

02 

2.4976 

02 

0.000 


7.938E 

02 

1.0466 

0 1 

5,4486-03 

1.474E 

01 

7,676E-03 


3.603E 

01 

3.8706 

00 

9.903E 

Oo 

-6,2796 

02 

•2.578E 

02 

2.5786 

02 

0.000 


8.500E 

02 

9.9696 

00 

5.191E*03 

2.551E 

01 

1.3286-02 


3.8175 

01 

4.9896 

00 

1»1 OOF 

01 

-6,230b 

02 

-2.6016 

02 

2.801E 

02 

0,000 


8,6506 

02 

1,2856 

Ol 

6,6936-03 

2.8346 

Ol 

1,4766*02 


3.875E 

01 

9.6B9E 

00 

1.368E 

Ol 

-6.142E 

02 

-2.077E 

02 

2.7336 

02 

6,6655 

01 

9,2936 

02 

2.496€ 

01 

1,3006-02 

3.525E 

01 

t.8356-02 


i .9o i e 

01 

1.1796 

01 

1.48SE 

01 

-6,1306 

02 

-2.1026 

02 

2.812E 

02 

7.0986 

01 

9.585E 

02 

3.0376 

01 

1,5816-02 

3.8346 

01 

1.996E-02 


3,95 0 E 

01 

1.1196 

01 

1.714E 

Ol 

•6,1006 

02 

-2.6486 

02 

2.996E 

02 

3,4836 

01 

1,0146 

03 

2.8S2E 

01 

1.5016-02 

4 , 416E 

01 

2.3006-02 


3.96 3 E 

01 

1.264E 

01 

1.7746 

01 

-6,0806 

02 

•2.750E 

02 

3.0536 

02 

3.0296 

01 

1.029E 

03 

3.2556 

01 

1,6956-02 

4.5696 

01 

2,3796-02 


4 » 0 0 o E 

01 

1.663E 

01 

2.3366 

Ol 

-6.0076 

02 

-3.085E 

02 

3.23BE 

02 

1.7276 

01 

1,0726 

03 

4.3356 

01 

2.2576-02 

6.019E 

01 

3■134E-02 


4.04 0 E 

01 

2.6676 

01 

2.V426 

Oi 

-5,9716 

02 

•3,4286 

02 

3.4626 

02 

3.311E 

00 

1.118E 

01 

6,8706 

01 

3,5786-02 

7.579E 

01 

3.9476-02 


4 • 04 IE 

01 

2.692E 

01 

2.95BE 

Ol 

-5,9696 

02 

•3.4386 

02 

3.4676 

02 

2.964E 

00 

1,1 19E 

03 

6.9346 

01 

3.6116-02 

7.616E 

01 

3,9676-02 


4,0656 

01 

3.278E 

01 

3.319E 

01 

-5.973E 

02 

• 3 , 6b1E 

02 

3.6076 

02 

-5.3256 

00 

1,1476 

03 

8.4456 

01 

4.3986-02 

8.549E 

01 

4,4526-02 


4.112E 

01 

4.435E 

01 

3.970E 

01 

»6,003E 

02 

•4.1146 

02 

3.8986 

02 

•2.159E 

01 

1 .202E 

03 

1 . 1426 

02 

5.949E-02 

1.023E 

02 

5.3256-0? 


4.150E 

01 

5.374E 

01 

4.742E 

Ol 

-6,0106 

02 

-4.498E 

02 

4.151E 

02 

•3.4T3E 

Ol 

1.247E 

03 

1.384E 

02 

7,2086-02 

1.2226 

02 

6,3616-02 


H.I 63 E 

01 

5.561E 

01 

5,0026 

Ol 

.5,9936 

02 

•4.631E 

02 

4.2396 

02 

•3.9136 

01 

1,2626 

03 

1.4386 

02 

7.4866-02 

1.2896 

02 

6,7106-02 


4.212E 

01 

6,369£ 

01 

3.950E 

00 

•6.592E 

02 

■5,1476 

02 

U.S90E 

02 

"5.569E 

01 

1,3206 

03 

1.6416 

02 

0,5436*02 

1.017E 

01 

5.298E-03 


4.2465 

01 

6.919E 

01 

3.813E 

Oo 

-7,501E 

02 

•5,5076 

02 
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•6.696E 

01 

1.360E 

03 

1.782E 

02 

9.2816-02 

9,6236 

00 

5.U56-03 


4.2&2E 

01 

6.655g 

01 

3.750E 

00 

-7,910b 

02 

-5.6/IE 

02 

4.97)96 

02 

•7.214E 

01 

1.379E 

03 
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02 

8,9266-02 

9.660E 

00 

5,030fc-03 


u.36 0 E 

01 
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01 

2.925E 

00 
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02 

-O.B89F 

02 

5.807E 
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-1,2826 

02 

1.497E 

03 

1,29it 

02 

6.7246-02 

7.535E 

00 
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01 
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Ol 

2.917E 

Oo 

-9,9296 

02 

•6,9046 
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02 
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03 

1.287E 

02 

6,7026-02 

7.5146 

00 
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4.308E 

01 

4.88BE 

01 

2.8626 

00 

»i,0036 

03 

•6,9996 

02 

5.6S4E 
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•1.345E 
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1.5066 

03 

1.2596 

02 

6.5576-02 

7.374E 

00 

3.8406-03 


4.4 31E 

01 

3.835E 
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1,2006 

Ol 

•1,0666 

03 

•7,9955 

02 

6.039E 
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•1.957E 

02 

1.582E 

03 

9.8806 

01 

5,1456-02 

3.1126 

01 

1.6216-02 


4,48 0 £ 

01 

3,0l9f. 

01 

1.924s 

Ol 

-1,1146 

03 

•8.837E 

02 

6 « 319£ 

02 

■2.518E 

02 

1 ,6416 

03 

7,7766 

01 

4,0496-02 

4.935E 

01 

2,5806-02 


4.625E 

01 

3,07 IE 

01 

4.0«0E 

01 

-1.074E 

03 

•1.142E 

03 

7.096E 

02 

-4.229E 

02 

1,8186 

03 

7.910E 

01 

4,1196-02 

1 .0416 

02 

5.4206-02 


4,62bE 

01 

3.071E 

01 

4.05SE 

°1 

•1,0736 

03 

•1.134E 

03 

7.1016 

02 

•4.241E 

02 

l,819£ 

03 

7.9116 

01 

4.1206-02 

1.0U5E 

02 

5.439E-02 


4.64 0 E 

01 

3.076E 

01 

4.257E 

Ol 

-U0636 

03 

-1.1S7E 

03 

7.1726 

02 

-4.402E 

02 

1.836E 

03 

7.924E 

01 

4,1266-02 

1.0976 

02 

5,7116-02 


4.711E 

01 

3.102E 

01 

3.7146 

Ol 

-1,0076 

03 

■i«27t£ 

03 

7.5296 

02 

-5,1826 

02 

1.924E 

03 

7,9906 

01 

4.1616-02 

9.587E 

02 

4.9826-02 


4.73 l E 

01 

3.1q9£ 

01 

3.S6SE 

Ol 

•9,8986 

02 

•1.300E 

03 

7.6246 

02 

•5.377E 

02 

1,9486 

03 

8,0086 

01 

4,1706-02 

9.183E 

01 

4.782E-02 

Q G 

4 . 6 1 1 E- 01 

3.240E 

01 

2.957E 

Ol 

-9.182E 

02 

■ 1 . 411E 

03 

8.0028 

02 

-6.107E 

02 

2,0476 

03 

8.3466 

01 

4.3466-02 

7.618E 

01 

3.9676-02 

^ s? 

4.964E 

01 

1.7966 

01 

1.796E 

Ol 

•7.4U7E 

02 

•1,6096 

03 

8.6726 

02 

•7.418E 

02 

2,2376 

03 

4.6276 

01 

2,409E-02 

4.627E 

01 

2.4096-02 

q5 

5,1086 

01 

1.2646 

01 

1.264E 

Ol 

-6.311E 

02 

-1.771E 

03 

9.242E 

02 

•0.467F 

02 

2 , 4 1 7E 

03 

3,2576 

Ol 

1,6966-02 

3.257E 

01 

1,6966-02 

o £/ 

5.1 09 E 

01 

1.261 £ 

01 

1.261E 

Ol 

•6.304E 

02 

•1.7/2E 

03 

9.246E 

02 

-8.473E 

02 

2,4186 

03 

3,2486 

01 

1.6916-02 

3.248E 

01 

1.691E-02 

S g 

5.1626 

01 

1,0656 

01 

1.0656 

Ol 

-5.983E 

02 

•1.820E 

03 

9.4416 

02 

-8.762E 

02 

2,4856 

03 

2.7436 

01 

1.4296-02 

2.743E 

01 

1.429E-02 


5.3036 

01 

9,4816 

00 

9,481E 

00 

•5.2396 

02 

•i,939E 

03 

9.921E 

02 

-9.468E 

02 

2,6626 

03 

2.4426 

01 

1.272E-02 

2.4426 

01 

1.2726-02 

20 ^ 

5.5 136 

01 

6,8626 

00 

6.862E 

00 

-4.339£ 

02 

•2.095E 

03 

1.053E 

03 

•1.041E 

03 

2.929E 

03 

1.766E 

01 

9,2056-03 

1.76BE 

01 

9.2056-03 

r=! 

6.56 3 E 

01 

6.725E 

00 

6.7E5E 

00 

•4.1616 

02 

•2.127E 

03 

L.066E 

03 

•1 . 06 16 

03 

2.9926 

03 

1,7326 

01 

9.0216-03 

1.732E 

01 

9.021E-03 


5.576F 

01 

6.5706 

00 

6.570F 

Oo 

•4,l|76 

02 

•2.135E 

03 

1.0696 

03 

• 1.0666 

03 

3.009E 

03 

1.692E 

01 

8.6136-03 

1.6926 

01 

8.813E-03 


5.638E 

01 

5.843E 

00 

5.843E 

00 

-3,1036 

02 

•2.174E 

03 

1,0656 

03 

•1,069E 

02 

3,0516 

w3 

1.5056 

02 

7.8386-03 

1.505E 

02 

7,8386-03 

a & 

5.7laE 

01 

2.635E 

00 

4.9506 

Oo 

•2.894E 

02 

-2.220E 

03 

1.104E 

03 

•1.117E 

03 

3.109E 

03 

6.7886 

00 

3,5356-03 

1.2756 

01 

6,6406-03 

h| tef 

5.856E 

01 

4.977E 

00 

4.977E 

On 

-2.5416 

02 

•2.301E 

03 

1.135E 

03 

•1.166E 

03 

3.2176 

03 

1.2826 

01 

6.6766-03 

1,2826 

01 

6,6766-03 


5.86 2 e 

01 

4.875E 

00 

4.978E 

Oo 

*2,5266 

02 

-2.304E 

03 

1.1386 

03 

•1.168E 

03 

3,2246 

03 

1.256E 

01 

6.5396-03 

1.2B2E 

01 

6,6776-03 


5.B76E 

01 

4.B75E 

00 

4.981E 

00 

-2.494E 

02 

-2.31 IE 

03 

1.139E 

03 

•1.172F 

03 

3,24 1E 

03 

1.2S6E 

01 

6,5396-03 

1.2836 

01 

6,6816-03 


5,8«i(F 

01 

«.922E 

00 

«.9826 

00 

-2,fl7«F 

02 

■2.315F 

03 

1 . UOE 

03 

•1.175E 

03 

3.2526 

03 

1,2836 

01 

6,6836-03 

1.2836 

01 

6.6836-03 


5.912E 

01 

4.9876 

00 

4.987F 

Oo 

-2,4096 

02 

-2.329E 

03 

1.145£ 

03 

-1.183E 

03 

3,2876 

03 

1.2856 

01 

6,6906-03 

1,2856 

01 

6.6906-03 


5,9346 

01 

4,4706 

00 

4.470E 

Oo 

-2,3636 

02 

•2.3396 

03 

1,1496 

03 

-1.190E 

03 

3,3166 

03 

1.1516 

01 

5.9966-03 

1.1516 

01 

5.9966-03 


6.007E 

01 

2,6126 

00 

2.812E 

Oo 

-2.264E 

02 

-2.370E 

03 

t.lblE 

03 

-1.2096 

03 

3,4 0 9£ 

03 

7,2456 

00 

3.7736-03 

7.245F 

00 

3,7736-03 

i-j 

6.109F, 

01 

5.062E 

00 

S.062F- 

Oo 

-2.173E 

02 

-2.411E 

03 

1.1756 

o3 

-1.236E 

03 

3.539E 

03 

1.3046 

01 

6,7916-03 

1.304E 

01 

6,7916-03 

to 

4.310E 

01 

4,200b 

00 

4,20uF 

Oo 

-2,1626 

02 

•2.490E 

03 

1.1976 

03 

•1.293E 

03 

3.797E 

03 

1.0826 

01 

5,6346*03 

1.0826 

Ol 

5.6346-03 
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REAuIfyG a 0061 BLOCK a. 163 tIk' 


2Ub„36R i«*CH 


,0 PI 


;«5,«99 H s 2993,5 


PA66 


KaBS p-jb p*ob PI>A OQX U-JB 

6.9S2E 61 B.OB7E oo 0,4872 Oa -?,162t 02 «2,5«bfc 03 -1,2m 

6.698E Ul 9.1986 00 9.190F Oa «2.162t 02 .2,6646 03 -1.240E 

6.736E <U 9.262E 00 9,3066 O ft -2,1626 02 .2,6»ae 03 -1.296E 

6« 74qE 01 9,2626 00 4.il7£ 0 0 «2,162fc 02 >2,6B6E 03 -1.246E 

6.76q 6 01 0,8426 00 9,3752 Oa -2,1626 02 .2.6962 03 «1.2fl9E 

6,9268 01 5,3506 00 4.3606 Ofl -1.380c 02 *<!,7«>9E 03 -},2b8£ 

6,99 3 E 01 3.831E 00 4.410E Oft -4.7972 01 -2.793E 03 -1,2736 

7,07oE 01 2,O05fc UO 3.431E Oo «,585E 01 -2,0192 03 -1,2796 

7»1«2E 01 1,7066 0O 2.515E On l,076t 02 «2,8 u«e 03 -1.282E 

7,20 3 E 01 1.36SE 00 1.987F Oj 1,0821: 02 .2.860E 03 -1.285E 

7.298F 01 9,7696-01 1,1656 Oo 1.916E OR -2.009E 03 -1.289E 

7.3** 1 £ 01 7,9502-01 1.097E Oa 2,0582 02 -2.899E 03 -1.290E 

7.49af 01 6,4026-01 8.5S0E-0! 2,a$7E 02 -2.929E 03 -1.2946 

7.509E 01 6,2506-01 7.675E-0i 2.U88E 02 »2.9iiE 03 -1.294E 

7,5BaE 01 5,3676-01 3,300E-0t 2.678E 02 .2.9U6E 03 -1,2962 

7,58«E 01 5,3626-01 3.277E-0i 2.685E 02 -2,9«7E 03 -1.2966 

7,7176 01 3.800E-O1 o,000 2,7812 02 -2.977E 03 -1.2982 

8.0026 01 3.550E-01 0.000 2.926E 02 -2.981E 03 -1.3o3E 

8,39 2 e 01 3.8006-01 0.000 3.0856 02 -2.9obE 03 «1.3o6E 

8.6736 01 3.650E-01 0,000 3.1686 02 -2,9886 03 «l,3iOE 

6,9592 01 4.600E-01 0,000 3.268E 02 -R.99UE 03 -1.315E 

8.959E 01 0,6026-01 0.000 3.268E 02 -2,9992 03 -1.3l5E 


O-OB CA-.ALL P-Ib/PSO FO P-UU/PS 0 P-08//TO 

03 -1,3372 03 3.9802 03 2.1066 Oi l,138t-02 R.lflbE 01 1,1306-02 

03 -l.«2aF 03 a.2962 03 2.369E 01 !,2342-02 2.3692 01 1,2396-02 

03 -1.4362 03 a,3442 03 2,3060 01 i.2426-02 2.3972 01 1,2982-02 

03 >1.4902 03 4,3492 03 2,3662 01 1.2422-02 2,4006 Ml 1.2502-02 

03 «l,9476 03 4,3752 03 2.27BE 01 1.1866-02 2.915E 01 1,2582-02 

03 -1.501E 03 «,5912 03 1.378E 01 7.176E-03 1.123E 01 5.84BE-03 

03 -1.520E 05 a,6/2£ 05 9.B6BE 00 5.1392-03 1.1362 01 5,9156-03 

03 -1.5aoE oi a,7672 03 5.571E 00 2.7976-03 B.637E 00 4,6022-03 

03 -1.561F 03 0.8552 03 4,3952 Oo 2.2BBE-03 6,4762 00 3,3742-03 

03 -1,5766 03 a,929E 03 3.S68E OV 1,8562-03 5,1192 00 2,6655-03 

03 -1,6012 03 5,0932 03 2.S21E 00 1,3132-03 5.O01E 00 1.563E-U3 

03 -1,6096 03 5,0966 03 2.0«B2 00 1,0666-03 2,8266 00 1.471E-03 

03 «1,6352 05 5,2002 03 1.6492 OV 0.5072*04 2,2ORE 00 1.1476*03 

03 -1,6372 03 5,2976 03 l,6iut 00 8,3BuE»oa 1.917E 00 1.029E-03 

03 -1.650E 03 5,3822 03 1.3822 00 7,1996-04 0.5016-01 4,4272-04 

03 -1.6512 03 5,3022 03 1,3816 00 7.1922-04 0,4402-01 4,3952-04 

03 -1.678E 03 5,4342 03' 9,7892-01 5,0976-04 0,000 0,000 

03 -1,6702 03 5.5322 03 9,1452-01 4.7626-04 u.OOO 0,000 

03 -1.676E 03 5,6376 03 9.7896-01 5,0976-04 u.oOo 0,000 

03 -1,6786 03 5,6916 03 9.402E-01 4.096E-O4 0,000 0,000 

03 -1.670E 03 5.714E 03 1.185E 00 6,1706-04 0,000 0.000 

03 -1,6706 03 5,7146 03 1.1856 00 6,1736-04 0,000 0,000 
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READING = 0061 HLOCK s H3 tI|'E u 2U6,3«2 rtACH 


,0 PT s 745,499 Tt s 2993.5 


PAGE 


X DDR*6 CDRAO CF HC 


4.0««E 01 1.092E 02 
A.OAiE 01 1.894E-01 
4.065E 01 4.59SE 00 
4.1126 01 fl.BHE 00 
4.15oE 01 6.735E 00 
«.16 3 E 01 2.143E 00 

«.2iaE oi a,5ose oo 

4.2466 01 5,94«E 00 
4.26 2 E 01 2,5756 00 
«*36(|E 01 1.521E 01 
«,36jE 01 1,3826-01 
4.368E 01 8.306E-01 
4.43{E 01 7.600E 00 
4.48oE 01 S,5Qt£ 00 
4.625E 01 1.423E 01 
4,62*E 01 8,o79E«oe 
4.64<|E 01 1.0B9E 00 
4.7UE 01 5.S83E 00 
4,73lE 01 1.549E 00 
4.8HE 01 6,4j9E 00 
4.96«E 01 1.201E 01 
5• 108F 01 1.067E 01 
S.lOoE 01 7.140E-02 
5.162E 01 3.5Q4E 00 
b.303E 01 8.UB2E 00 
5-.513E 01 1.105E 01 
5.56JE 01 2.U73E 00 
5.576E 01 6,4766-01 
5.636E 01 1.402E 00 
5.7UE 0] 1.802E 00 
S>U56E 01 3.160E 00 
i.SfcjE 01 l,944g«01 
5.87j,E 01 9,lJ9E-01 
5«88flE 01 J,168£.oi 
5.912E 01 1.109E 00 
5,9346' 01 8.U63E-01 
8.0076 <M 2.709£ 00 
6.109E 01 3.6Q2E 00 
6«31oE 01 7.140E 00 
8.4526 01 5.103E 00 
6.698E 01 7.990E 00 
6.730E oi 1.155E 00 
6.7U0E oi 1,1716-01 
6,76<|F 01 S.9006*01 
6»926E 01 5,1456 00 
6.991E Ol 1,9666 00 
7,07aE 01 2,099£ oo 
7,l«2E 01 1,7206 00 
t,i 03E 01 1.296E 00 
7,29sE 01 1i693E 00 
7.3«lE 01 6.553E-01 
7,49/iE 01 2,0926 00 
7» SOsE 0) 1,7836-01 
7.58<(E 01 7,4476*01 
7.584E 01 l,2l9E-03 
7.7171 01 3,7406-01 


1.092E 0 2 2.517E-0S 
1o094E 02 2.951E-03 
1.1«0E 02 S,0286-03 
1.228E 02 3,1866-03 
1.295E 02 3,3216-03 
1.317E 02 3,3386-03 
1.402E 02 3.3196-03 
1 *461E 02 3,4476-03 
1.4B7E 02 3,4956-03 
1.&39E 02 3,6946-03 
l • 641E 02 3.431E-03 
1.649E 0 2 3,3536-03 
1.725E 02 3.445E-03 
1.780E 0 2 3,4776-03 
1.922E 02 3,8036-03 
1,923E 0 2 3,5826-03 
1.934g 02 3,5456-03 
1.990E 0 2 3.4606-03 
2.005E 0 2 3,4376-03 
2,0696 02 3,6386-03 
2.1696 02 3,1 ODE-03 
2.298E 02 3,3616-03 
2.299E 0 2 2,9876-03 
2.334E 0 2 2.9266-03 
2.419E 0 2 2,B23E-03 
2.529E 0 2 2,8H9E-03 
2.554E O2 2,8866-03 
2.5606 0 2 2.9226*03 
2.574E 02 2.788E-03 
2,59gE 02 2,9826-03 
2.6246 0 2 2,7276*03 
2.626E 02 3.0326-03 
2.6316 0 2 3.0276-03 
2.634£ 0 2 3.4466-03 
2.645E 0 2 3,0175.03 
2.654E 02 3.0086-03 
2.682E 0 2 2,8906-03 
2• 71 BE 0 2 2.639E-03 
2.7B9E 0 2 3.0116-03 
2.840E 02 3.013E-03 
2.920E 0 2 3.4H6-03 
2.932E 02 3,5186-03 
2.933E 0 2 3,5416-03 
2.9396 O2 3.5336-03 
2.990E 02 3.3666-03 
3.010E 02 3,3316-03 
3.031E O2 3.2SUE-03 
3.0486 02 3,3056-03 
3.061E O2 3.166E-03 
3.0786 02 3.0906*03 
3,0846 0 2 3.O6B6-03 
3.105E 02 3.023E-03 
3.107E 0 2 3.OUt-03 
3.USE 02 2.92BE-03 
3,1166 0 2 2.92B6-03 
3 ,nee o 2 2,699t*os 


4.8UUE-02 
0,5926.02 
7.1016*02 
7,7046-02 
7.946E-02 
8,0106-02 
6,2946-02 
6,0236-02 
5.7OOE-02 
4.0145-02 
4.707E-0E 
4.7556-02 
4,3366-02 
4,1366-02 
4,0926-02 
4,4486-02 
4,5236-02 
4,616E-02 
4,6186-02 
4.0/76-02 
3,6926-02 
2,7636-02 
3,117E-02 
2.8305-02 
2,5956-02 
2,0035-02 
1,9216.02 
1,8666-02 
1,6516-02 
1,1666-02 
1,4676-02 
1,3306-02 
1,3306-02 
1,1816-02 
1,3396-02 
1,2516-02 
9,4236-03 
1,4946-02 
1,1876-02 
1.3036-02 
1,5926-02 
1.5446-02 
1,5006-02 
1,4946-02 
1,1466-02 
1,0466-02 
6,1686-03 
0,8396-03 
5.8626-03 
4,2486-03 
3,8/76-03 
3,2536-03 
3,0856-03 
2.1586-03 
2,1536-03 
1,9476-03 
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READING 8 0061 BLOCK e.H3 T IpE s 266,362 MAC H 


,0 PI a ya&.aRR H s 2<?<<3,S 


PAGE 7 


X ' DDfiAG CORAS CF HC 

S.002E 01 S.617E-01 3.125E 02 2,672t»0J 1,8i8E»0i 
8,3R2E 01 7,029t-0t 3.132E 02 2,86«E*0J l.V22£*0J 
8.6TJE 01 3.66SE-Q1 3.136E 02 2.863E-03 t,864E«03 
6.R59E 01 1,616E«01 3.137E Oz 2.B66E-03 2.199E-03 
6,95<j£ 01 0.000 3.137E 02 2.B66E-03 2.2UOE-03 



125 


PAGE 8 


READING = 0061 BLOCK a 163 tImE 3 246,36? MACH 6,0 PT * 746.499 TT 3 2991,6 


RAMJET PERFORMANCE 


engine performance 


INLET 


calculated THRUST,,,,,,,,,.,,.. -l, 

MEASURED THRUST.,.,,. *51, 

CALCULATED SPECIFIC IMPULSE. *2. 

MEASURED SPECIFIC IMPULSE,.,,,,.,,,.. *152, 

CALCULATED thrust COEFFICIENT,,,,,,,,,,,. -.0003 
MEASURED thrust COEFFICIENT. -.0206 


(LHP) 

(LBF) 

(LBF*8EC7UM) 

(LBF-3EC/LBM) 


REGENERATIVF-COOLED ENGINE PERFORMANCE 
calculated 

STREAM THRUST. 2929, (LBF) 

NET ThRUST. 112, (LBF) 

SPECIFIC IMPULSE. 331, (LBF-SEC/LBM) 

THRUST COEFFICIENT.0,0409 


ANGLE OF ATTACK .. 

MASS FLO* RATIO,,... 

ADDITIVE DRAG COEFFICIENT,,.....,.,.. 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 

DELIA PT2........ 

TOTAL PRESSURE RECOVERY • SUPERSONIC,,,., 

TOTAL PRESSURE RECOVERY - SUBSONIC.. 

INLET PROCESS EFFICIENCY » SUPERSONIC,,,. 

INLET PROCESS EFFICIENCY • SUBSONIC. 

KINETIC ENERGY EFFICIENCY • SUPERSONIC,.. 
KINETIC ENERGY EFFICIENCY - 8U6S0MC,,, ,, 
ENTHALPY AT PO - SUPERSONIC,,,.,,,,..,.», 
ENTHALPY AT PO - SUBSONIC,.,,..,,,..,..., 


0,000 

0,4967 

0,0975 

U.I616 

0,1162 

0,3264 

0,1639 

0.6835 

0,9019 

0,9178 

0,8735 

0,51 

31.50 


(DEGREES) 


(PSD 


(0TU/LBM) 

(BTU/LBM) 


MOMENTUM AND FORCES 


inlet friction DRAG.. 

INLET MOMENTUM CHANGE,,.,,., 
COMBUsTOR FRICTION DRAG,.,,,. 

COMBUSTOR strut drag.,,.,,,, 

COMBUSTOR MOMENTUM CHANGE,,, 

nozzle friction Drag,,.,,,,, 

NOZZLE STRUT DRAG,.,,,,. 

NOZZLE MOMENTUM CHANGE,.,,,, 
NOZZLE PRESSURE INTEGRAL,,,. 

EXTERNAL FRICTION DRAG. 

EXTERNAL PRESSURE INTEGRAL.. 

TOTAL EXTERNAL URaG.. 

TOTAL-STRUT DRAG.,.,.. 

CAVITY FORCE.•,,,,,,,,,,,,,, 
CALCULATED LOAD CELL FORCE,, 
MEASURE-0 LOAD CELL FORCE.... 
FUEL VACUUM SPECIFIC IMPULSE 


109,2 (LBF) 
■706,3 (LBF) 
184,0 (LBF) 
-12,36 (LBF) 
163, (LBF) 
20,57 (LBF) 
*0,00 (LBF) 
522. (LBF) 
543, (LBF) 
59,28 (LBF) 
*1166, (LBF) 
*1215, (LBF) 
*12,38 (LBF) 
*1034, (LBF) 
-2249. (LBF) 
•2300, (LBF) 
).0« -148,7. - 


COMBUSTOR 


FUEL-AIR RATIO.,,,,..0,0251 

EQUIVALENCE RATIO,,,,,,. 0,765 

COMBUSTOR EFFICIENCY,.,...,,... 0.509 

TOTAL PRESSURE RATIO.,,,,»•,,,,,,,,,, 0,0731 

COMBUSTOR EFFECTIVENESS,,..,,,,.,,,. 0.4B99 

INJECTOR DISCHARGE COEFFICIENTS 0,7212. 0,6009. 0,7591. 0,7230 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS,,,, 0,9569 


NOZZLE COEFFICIENT . .. 0,6816 

PROCESS EFFICIENCY,,,.. 0,9111 

KINETIC ENERGY EFFICIENCY,.,,... 0,9043 


8TATI0NS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE,,,,,,,,,.,,,,,, 34,664 (IN) 

SPIKE TRANSLATION..... 2,6165 (IN) 

inlet throat,...... 40,400 unj 

COWL LEADING EDGE,.. 37.502 (IN) 

NOZZLE SHROUD TRAILING EDGE... 75,842 (IN) 

NOZZLE PLUG TRAILING EDGE... 89,594 (IN) 

STHUT LEADING EDGE.... 56,758 (IN) 

STRUT TRAILING EDGE,... 67,358 (IN) 

COMBUSTOR EXIT.. 67,358 (IN) 


INJECTORS 

16 
1C 
2A 
2C 
3 A 
38 


STATION 

40.4QO 

43,603 

44,300 

51,078 

46,250 

56,368 

58,553 

47,103 






















































Reading 61 


t = 251.76 sec. 


<j>’s were higher than planned, 
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odo^hs 


PAGE 1 


READING = 0Q61 BLOCK 9 169 IImE = 251,762 MAC* 6,0 PI = 745.749 TT s 2*93,1 

RAHJE1 PERFORMANCE 

SUMMARY REPORT 


P T H GAMMA MOL«T SONY MACH VEL & V/k W A/AC 


WIND tunnel l 

O.OOo 745.749 2*93 

0.000 0.386 006 

SPIKF TIP NS 2 

O.bOo 19,112 2*93 

0,600 17.495 2933 

WIND TUNNEL 3 

0,000 745,749 2993 

0.000 0.414 413 

SPIKE fIP NS 4 

0,600 19,112 2993 

0.600 17.324 2927 

INLET THROAT 3 

40.400 263,977 2865 

40.400 15.189 1424 

INLET UPNRSK 6 

40.400 263.977 2865 

40.4,00 13.035 1368 

INLET DNNRSK 7 

40.400 115,441 2865 

40.400 98,685 2765 

COMBUSTOR 0 8 

40.410 145,461 330B 

40.410 28.652 2285 

COMBUSTOR 0 9 

40,643 134,004 3471 

40,643 33.306 2549 

COMBUSTOR 0 10 

41.113 126,796 3536 

41.113 41,692 2777 

COMBUSTOR 0 11 

41.500 121,519 3527 

41.500 50.632 2917 

COMBUSTOR 0 12 

41,622 119,980 3525 

41,622 52.775 2951 

COMBUgTOR 0 13 

42.113 105,913 3513 

42,113 33.863 2738 

COMBUSTOR 0 14 

42,46o 88,044 3505 

42,46o 3o,526 2892 

COMBUSTOR 0 15 

42,613 82,091 3501 

42,613 35.843 2927 

COhBUsToR 0 16 

43,597 60,167 2770 

43,597 31,482 2377 

COMBUSTOR 0 17 

43.607 62.164 2623 

43.607 31.437 2227 

MCOMBUSTOR 0 18 

fr* 43.673 61,038 2599 

<I 43,673 31,149 2210 



0 5 

667.SC 793) 1,2930 26.95S 2578 

-31.5( 97) 1,3989 28,954 987 5,991 5914 1,827 0,10605 13,526 0.4980 

0 6 

667.51 7*3) 1,2929 28,954 2578 

649,5( 775) 1,2948 28,954 2554 0,372 94* 2.078 0.10605 13,52* 0,4980 

0 0 

667,S( 7*3) 1,2930 28.955 2578 

-29,7( 9*) 1,3989 28,954 996 5.929 5907 1.827 0.11080 14.141 0,4980 

0 0 

667,5( 793) 1,2929 28.954 2578 

647,St 773) 1,2950 20,954 2551 0,392 1000 2.07B 0,11086 14,141 0,4960 
0 6 

629,DC 7s5) 1,2971 28,954 2S26 

222.K 351) 1.3523 28,954 18(8 2,481 4512 1,685 0.90174 13,526 0,0586 
0 3 

629,Ot 755) 1,2971 28,954 2526 

207,(It 33b) 1,3556 28,954 1785 2,373 4593 1.805 0.81977 13,526 0,0644 
0 4 

629,Of 755) 1,2971 28,954 2526 

599,1( 7j6) 1,3003 28,954 2483 0,492 1223 1,942 0.61977 13.526 0,0644 

1 4 

631,0f 931) 1.2772 27,821 2748 

310.0< 616) 1,3118 27,823 2314 1.734 0012 2.054 0.905*9 >3,591 0.0566 

2 4 

630,St 979) 1,2690 26,019 2796 

334,St 693) 1,3006 28,024 2425 1.586 3645 2,060 0,91112 13.591 0,0562 

3 202 

627,Of 998) 1,2655 26,109 2813 

380 ,U 7*1) 1,2*18 26,115 251* 1,3*4 3510 2,074 0.90703 13.591 0,0585 

4 200 

624 0 2( *96) 1,2657 28,109 2810 

424,8f 80S) 1,2870 28,114 2577 1,226 3159 2,076 0.89268 13.591 0,0594 
b 200 

623,3f 9*5) 1,2658 28,109 2809 

435,71 S15) 1,2858 28.114 2591 1,163 3064 2.076 0,88632 13,591 0,0599 
6 21 

619,6( 9*1) 1,2660 28,109 2805 

366,6f 7gO) 1,2931 28,114 2502 1,416 3544 2,084 0.85348 13,591 0,0622 
7 21 

616,9t 9s*) 1,2661 28,106 2802 

416.9f 7*7) 1.2878 26,114 2566 1.233 3164 2.09b 0,82490 13,591 0,0643 
6 21 

615,7< 9s8) 1,2661 28,108 2600 

427.8f 807J 1,2865 28,114 2560 1,186 3066 2.101 0.81131 13.591 0,0654 
9 21 

614,01 810) 1,3024 25,885 2632 

486,2( 6a«) 1.3156 25,885 2451 1,032 2526 2,170 0,73306 13,655 0,0727 
10 21 

613.9t 7fc5) 1.3092 25,736 2576 

486,4f 639) 1,3225 25.736 2305 1,059 2525 2.153 0,73129 13,655 0,0729 
11 21- 

613.0( 758) 1.3103 25,714 2566 

488,3t 634) 1.3233 25.714 2378 1,051 249* 2,152 0,72979 13,655 0,0731 


MCJMTM & IV AC PM I tT»C 

2536 9,747 187.5 

2630 1,564 1*4.5 

2649 10,178 187.3 
2649 1,723 167,3 

2125 63.233 157,1 
2146 58.510 158,6 
2146 15,585 158.6 
2125 56.493 156.3 0.16 0.69 
2121 54,440 156,1 0.15 0,90 
2111 49,460 155.3 0,15 1,00 
2104 43,824 154,6 0,15 1,00 
2104 42.205 154.0 0.15 1,00 
2036 47,000 149,8 0,15 1,00 
1938 40,556 142.6 0.15 1,0(1 
1096 38.662 139,3 0,15 1,00 
1659 20,803 121.5 0.29 0,11 
1659 28,696 121,5 0.29 0,02 
1643 20,338 120,3 0,29 0,00 
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READING » COM RI.OCK s 169 TImR o 251,762 *AC« 


745. 7«9 TT = 2993, 


PflGt a 


p T M A KOi.t»r SOlvV maCM VR 

COMBUSTOR 0 19 M Z\ 

44.310 53.035 2567 604.0( 7fl8) 1,3113 25,711 2552 

«4,31o 34,455 2315 522,<,( (, b T) 1,3197 25.710 2431 0,830 2018 

C0KBUSTU« 0 20 13 21 

44.800 46,071 3735 596, KUtZ) 1,2515 27.010 2933 

44.600 36.996 3573 537,1(10585 1,2582 27.016 2876 0,597 1718 

COMBUSTOR 0 21 14 21 

46.250 51.292 2622 540,«( P4S) 1,3101 23,271 2709 

#6,250 46,660 256# 569,«( 8j4) 1,3120 2J.271 2681 0,382 1024 

COMBUSTOR 0 22 15 2i 

#6,26o 51,740 2365 590,2C 7fcS) 1,3209 23,060 2606 

46,260 46,727 2327 S69.5C 7«4) 1,3229 23,060 2576 0,395 1018 

COMUUsTO# 0 23 16 2l 

46.39J 52,454 2344 588,0( TsO 1,3228 23,029 2587 

46.393 47,610 2289 S6a.7( 7jl) 1,3247 23.029 2558 0,385 964 

COMBUSTOR 0 24 17 2i 

47.107 50,139 2308 577.2( 738) 1.3241 23,024 2569 

47.107 42,086 2210 5«3.0( 7o«) 1.3274 23,024 2517 0,519 1307 

C0M8UST0« 0 25 18 21 

47.310 49.567 2299 574,fl( TjS) 1,3244 23,024 2564 

47,310 40,521 2188 S35.4C 696) 1,3262 23,023 2505 0,558 1J97 

COMBUSTOR 0 26 19 2l 

48.110 45,106 2856 564,6( 9a4) 1,2983 23,553 2798 

48.110 35.441 2701 506,l( 668) 1,3036 23,553 2726 0,617 1662 

COMBUSTOR 0 27 20 I3 

49.632 44,687 2259 547.6( ?2U 1.3253 23’,055 2541 

49,c32 18,825 1818 395,SC 56’) 1.3416 23.055 2293 1,203 2759 

COMBUSTOR 0 28 21 21 

51.072 38,091 2196 551,4( 773) 1,3303 20.772 2645 

SI.0T2 12,607 1665 351,2( 373) 1,3508 20.77) 2320 1,36« 3165 

COMBUSTOR 0 29 22 10 

51,082 40.671 2063 551.3( ?3lJ 1.3356 20.684 2586 

51,082 12,765 1546 350,6( S3i> 1,3573 20,684 2246 1,411 3169 

COMBUSTOR 0 30 23 2j 

51.613 40.920 2066 545.91 725) 1,3363 20,682 2576 

51.613 10.550 1455 318,6( 498) 1,3617 20,682 2182 1,545 3372 

COMBUSTOR 0 31 24 5 

53,022 34,728 229t 532.2C 007) 1,3253 20,864 2688 

S3.0H2,- 10.312 1667 303.9( 579) 1,3464 20.86a 2327 1,452 3380 

COMBUSTOR 0 32 25 5 

55.122 29.800 253# 514,6( 89T) 1.J134 21,115 2799 

55.122 8,925 1883 365.Of 648) 1,3372 2l,115 2«?5 1,451 3334 

COMBUSTOR 0 33 26 3 

55.622 29.727 2537 510,7( S98) 1,3132 21,126 2800 

55.622 8.125 1844 245,j( 6j3) 1,3387 21,126 2410 1,512 3644 

COMBUSTOR 0 34 27 3 

55.760 29,471 2550 509,7( 9 0 3) 1,3125 21,139 2806 

55.760 8,058 1055 243.0( bj7) 1,3381 2),139 24J6 1,512 3652 

COM0USTOR 0 35 20 5 

56.372 22.652 3005 505.0(107’) 1.2908 21,534 2992 

56.372 7.759 2343 241.7( 8i4) 1,3141 21,535 2666 1,362 3630 

COMBUSTOR 0 36 29 5 

57.132 25.850 2757 499,7( 9fl0) 1.3025 21-.332 2893 

57.132 5,286 1879 160,J( 643) 1,3345 21,332 24J7 1,705 #12} 

COMBUSTOR 0 37 30 4 

58.557 22,689 2960 491,8(106#) 1,2916 2l,5«0 2900 

58.557 5.579 2139 160.9f 736) 1,3215 2l,5«l 2554 1 ,593 4069 


8 m/A in A/AC MUM TM 0 IVAC PHI ETAC 
2.159 0,70396 15,655 0,0757 1525 22,073 111,7 0,29 0.00 

2,248 0.68624 13,b55 0,0777 1465 18,320 107.3 0,29 0,81 

2,354 0*645(0 13,(92 0,0634 1436 10,276 104,1 0,60 0,10 

2.326 0,64510 13,792 0,0635 1435 10,202 104,0 0.60 0,01 

3.319 0,64067 13,792 0,0840 14u7 9,601 104,9 0,60 0.00 

2.317 0,61143 13.792 0,0881 1510 12,419 109,5 0,60 U.00 

2.317 0,60321 13,792 0,0893 1525 13,096 110,6 0,60 0,00 

2,385 0,55134 13,792 0,0977 1607 14,410 116,6 0,60 0,20 

2.319 0.42637 13,792 0,1263 1792 18.283 129,9 0.60 0.01 

2,522 0,35076 13.943 0,1552 1«81 17.255 134,9 0.94 0,03 

2.498 0,35030 13,943 0,lSS4 1681 17,252 134,9 0,94 0,00 

2,494 0,32761 13,943 0.1662 19J0 17,168 137,0 0,94 0,00 

2,543 0.27922 13,943 0,1950 i960 14,665 142.0 0,94 0.06 

2.586 0.22865 13.943 0,2379 2075 12,570 148,9 0.94 0,13 

2.586 0.21950 13,943 0.2480 2095 12,430 150,3 0,94 0,14 

2,589 0.21707 13,943 0.2508 2100 12,321 150,6 Q,9« 0,14 

2,658 0.16752 13,943 0,3250 2219 4,449 159.1 0,94 0,26 

2.622 0.16047 13,943 0,3«Ol 2246 10,251 161,l 0.94 0,20 

2,653 0.14795 13,943 0,3679 2269 9,356 164,2 0,94 0,26 



READING ts 0061 8UUCK e 169 T1 h,E b 251,762 MAC* 


PI a 705, 


Tf = 2993,1 


PAGt 3 


P T H GAMMA HOLWT SONY MALM 

COMBUsTOH 0 3d 31 4 

56,613 2l,9b6 3064 491,611096) 1,267a 21,615 3012 

56,613 8,036 2271 176,6C ?e5) 1,3155 21,617 2621 1,515 

COMHUsTOft 0 39 32 2 

58,753 * 21,932 3069 490,911096) 1.2B74 21,616 3012 

58,753 5,967 2266 173.21 7fl2) 1.3156 21,616 261? 1,523 

COMBU3TOR 0 60 33 6 

58,632 23,605 2920 A90,5C10fl«) 1,2901 ?i,498 2960 

56,832 5,230 2066 144,4( 7fll) 1.3257 21.499 2503 1.662 

CQfr 6U5T0R 0 41 34 4 

59,H3 24.912 2075 489.2U024) 1,2966 21.455 2939 

59,113 4,675 1948 128.5( 6 6 6J 1.3301 21.956 2450 1,734 

CQKBU3T0R 0 «2 35 3 

59.339 24.722 2898 480,211033) 1,2955 21.477 2948 

59.339 4.934 1975 128,31 676) 1,3287 21,476 2465 1,722 

COM0USTO9 0 43 36 4 

60,063 23,771 2*79 484,6(1063) 1,2914 21,555 2979 

60.063 5,125 2076 130,31 7l2) 1.3237 21.556 2518 1.673 

COMBUSTOR 0 44 37 4 

61.082 21,554 3207 «8O.i{jlg0) 1,2797 21,768 3062 

61.0B2 6.187 2415 161,51 837) 1,3062 21.771 2686 1.UB7 

COMBUSTOR 0 45 38 5 

63,092 2>,770 2619 47i,3tiOo2) 1,2907 21.445 2914 

63.092 4,400 1808 6i5) 1,3360 21.446 2367 1,066 

COMBUSTOR 0 46 39 5 

64,512 20,403 3574 465.111291) 1,2582 22,143 3177 

64,512 10,919 3131 277,2(1112) 1,2766 22,152 2996 1.024 

COMBUSTOR 0 4? uo 3 

66,97? 19.320 3561 452,7(1285) 1,2584 22,159 3171 

66,97? 10.104 3107 259,l(llol) 1,2774 22,166 2983 1,043 

COMBUSTOR 0 40 4} 3 

67,352 17.946 3564 450,6(1206) 1.2579 22,166 3171 

67,352 9.583 3123 262,0(ilo7) 1,2765 22,J76 2990 1.025 

COMBUgTOR REGEN 49 42 2) 

*7.352 17,946 3950 629.6(14«6) 1,2358 22,139 3311 

“7,352 13,858 3759 540,1(1347) 1,2459 22,153 3242 0,652 

NOZZLE.’ At 50 43 3 

89.589 17.946 3564 45O,0li2 6 7) 1,2579 22,166 3171 

89,539 0.470 1530 •344,01 5o6) 1.J401 22,176 2150 2,933 

NOZZLE PO 51 44 3 

89.589 17.946 3564 450,611267) 1,2579 22.166 3171 

89.589 0,386 1459 -371,71 478) 1,3443 22.176 2097 3,059 

NOZZLE AE REGEN 52 45 4 

89,589 17,946 3950 629,6(i4i|6) 1,2350 22,139 3311 

89,589 0.534 18u6 -247,9( 6o2) 1,3270 22,178 2318 2,858 

NOZZLf PI) REGEN 53 46 4 

89,589 17.946 3950 629,611446) 1,2358 22,139 3311 

89,539 0.388 1669 -297,41 5g2) 1.3334 22.178 2234 3,049 

FICTIvE COMBUSTR 73 66 0 

67,352 2*3.977 5248 450,6(j9s3) 1,1654 23,937 3564 

67,352 0,388 iaBe.,1244,6( 4&0) 1,3196 24.433 1999 4,608 

PICTIVE NOZZLE 74 67 0 

89,589 16,110 3494 420,111257) 1,2610 22,166 3143 

89,589 0,495 1557 »337,4( 5i2) 1,3391 22,176 2162 2,848 


VEl b 4/A W A/AC MOM 1M 0 IVAC PHI feTAC 

3970 2.664 0.14758 13,943 0,3689 2291 9.106 164.3 0,94 0,28 

3907 2.664 0,14652 13.943 0,3715 2294 9,079 164.5 0.94 0,28 

4162 2,644 0.14817 13,943 0.3674 2296 9,582 164.6 0,94 0,25 

4249 2,635 0,14765 13,943 0,3607 2302 9.749 165,1 0,94 0,23 

4243 2,638 0,14735 13,943 0,3695 2306 9,717 165,4 0,94 0,24 

4212 2.648 0,16505 13,943 0,3753 2316 9,494 166,2 0,94 0,26 

3993 2.675 0,14414 13.943 0.3777 2329 8.944 167.0 0,94 0,33 

4417 2.618 0,14915 13,943 0,3650 2326 10,238 166,8 0,94 0,23 

306b 2,703 0,15319 13.943 0,3553 2323 7,300 166,b 0.94 0,43 

3112 2.70b 0,14521 13.943 0,3749 2319 7,023 166,3 0,94 0,44 

3066 2,712 0,13500 13,943 0.4032 2318 6.431 166,3 0.94 0,a4 

2115 2.760 0,13500 13,943 0,4032 2340 4,438 168,4 0,94 0,44 

6306 2.712 0,02010 13,943 1,9370 2970 2,754 213,0 0.94 0,44 

6415 2,712 0,02449 13,943 2,2226 3001 2.442 215,2 0.94 0,44 

6626 2,760 0.02810 13.943 1,9371 3136 2,894 224,9 0.94 0,44 

6811 2,760 0,02274 13,943 2,3942 3190 2,407 228,8 0,94 0,44 

9210 2.537 0.03001 13,943 1.4323 4134 5,440 296.5 0,94 1,00 

6157 2.713 0,02810 13.943 1,9371 2914 2,689 209,0 0,94 0,44 


to 

CO 
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KE.A0IN& 3 0061 BLOCK a.169 jImF 3 251,762 m*Cm 


765,769 Tl a 2995,1 


PACt 


XAB$ P-JU P-OB PDA GOX 

6.981E-01 1,055? 00 O.U00 -4,6516-01 C.OOU 

1,636? 01 1,0556 00 0.000 -3.515E Ol 0,000 

3,07oE <U 2,2756 00 0,000 -l,701t 02 O.OuO 

3.5086 02 3.9796 00 0,000 -3.728E 03 0,000 

3.595E 01 6,10OE 00 0.000 -4.096E 02 0,000 

3.606E 01 3.930E 00 0,000 -4,5046 02 -2.317E 02 

3,6486 01 0.279E 00 0.000 -4.8556 02 -2.3736 02 

3.701E 01 4,2<(0E 00 0.000 -5,326? 02 -2.4«?E 02 

3.7«9E oi 4,0706 00 5,6766 Oo -6.330E 02 -2.517E 02 

3.75ot 01 4,060b 00 S.723E Oo -6,3316 02 -2.$186 02 

3.803E 01 1,8806 00 9.970E Oo -6.2B5E 02 -2.6006 02 

3.6162 01 a.ojSE 00 1.102E Oj .6,2366 02 -2.62.jE 02 

3.875b 01 9,611b 00 1.380E Ol -6irl34t 02 -3.749E 02 

3,90iE Ol 1.1686 01 1.503F Oj -6,116b o2 -3.906E 02 

3,95-ot 01 1.105E 01 1.735E Ol -6,082? 02 -4.409E 02 

3,9622 Ol 1,2516 Ol 1,792s Oj -6,0616 02 -4,5446 02 

4,00o£ 01 1,7036 Ol 2.367E Ol *5,9806 02 -4,6b7E 02 

4.040E 01 2,67«E 01 3.016E Ol .5,933? 02 -5,2116 02 

4,04j£ Ol 2.699E 01 3.032E Oi -5.930E 02 -5.220E 02 

4.06oE 01 3.264E 01 3.397E Oi ’-5,9246 02 -5.431E 02 

o.UlE 01 4,«obE 01 3.972E Oi .5,9396 02 -5,8/26 02 

4»15oE Ol 5.347E Ot 4.759E Ol -5,9386 02 -6,251? 02 

4.1&2E 01 5,S4«E 01 5.O07E Ol »S,919£ 02 -6,3/36 02 

4.211E 01 6.S48E 01 4.250E Oo -6.507E 02 -6.877E 02 

4.2462 01 6.915E 01 3.902E Oo -7,4286 02 -7.242E 02 

4.26JE 01 6.794E 01 3.750E Oo "7,828?. 02 -7.403E 02 

4.36oE Ol 6,0p9E 01 2.B73E 00 -1.0056 03 -8.766E 02 

4,J6iE 01 6.001E 01 2.864E Oo "1.005E 03 -8.7B4E 02 

4,3676 01 S.949E ol 2.806E Oo "1.020E 03 "B.B96E 02 

4»43lE 01 5.442E 01 U449E Oi "1.132E 03 "1.013E 03 

4.4B0E 01 5,0516 01 2,3«BE Ol "1.1B7E 03 -1.121E 03 

4,62sE 01 4.326E Ol 5.007E Ol »1,1B5E 03 »1.4blE 03 

4.626E Ol 4.321E 01 5.0256 Ol «1,1B6E 03 -1.4S4E 03 

4.639E Ol «,254g 01 5,268s Oi "1.173E 03 "1.484E 03 

4.71JE OJ 3.B96E 01 4.921E Oi »1,10?£ 03 -1.633E 03 

4,73iE 01 3.795E 01 4.309E Oi .1.090E 03 "1.671E 03 

4.6UE OJ 3.6156 01 3.473E Oi -1,0036 03 -U&07E 03 

4.96JE Ol 1.882E 01 1.882E Oj "8.062E 02 "2.041E 03 

5.1076*01 1.261E 01 1.281E Oi »6,908fc 02 "2,2bbE 03 

5.1086 01 U277E 01 1.277E Ot 06,9026 02 "2.2b6E Oj 

5.l6sE 01 1,0556 01 1,055? Ol "6,5806 02 "2,333E 03 

b.3f>2E 01 1.031E 01 1.031E Ol -5,8086 02 “2.524E 03 

5.S12E 01 8,92Se 00 8,929e Oo "4,749? 02 -2.76BE 03 

5.S62E 01 8.125E 00 8.125E 0 0 "4,52eE 02 "2.822E 03 

5,5766 01 8,0S8& 00 B.OSBE Oo -4,4706 02 -2,Bi6E 03 

5.637E 01 7,759e 00 7,7S9e Oo "3,274e 02 «2,9u2E 03 

5.713E 01 3,1856 00 7,3876 00 "2,980E 02 "2.976E 03 

5.856E 01 5,S79£ 00 5,579e Oo "2.519E 02 "3,086E 03 

5.861E 01 6.562E 00 5.509E Oo "2.503E 02 -3.090E 03 

5,8756 01 6,5626 00 S.332E Oo -2.466E 02 -3.099E 03 

5.863E 01 5.2306 00 5.230E Oo -2.446E 02 "3,lo4E 03 

5,911E OJ 4.875E 00 4.875E Oo -2,3806 02 "J.122E 03 

5.93UE 01 4.934E 00 4.934E Oo -2.333E 02 -3.1376 03 

6,0066 01 5,125b 00 S.125E 0 0 -2,1966 02 -3.183E 03 

6.1086 Ol 6,187£ 00 6,187 E Oo "2.065? 02 -3,249b 03 

6,3046 01 O.aoOE 00 4,400? Oo -2,053? 02 -3.3/2E 03 


U-I0 G-Oti CA-ALL P-IB/P30 P-I8/PT0 

0,000 0,000 2.4/0E-02 2.717E 00 l.A15?«u3 

0.000 0,000 1.634b 0? 2,717b 00 !.«lb?i,03 

0,000 0.000 5.053E 02 b.859E 00 3.051E-03 

0.000 0.000 6,804b 02 l,02bE 01 5.3366-03 

0,000 0.000 7.013E 02 1.056E 01 5,498?-03 

-2.317E 02 0,000 7.246E 02 1.012E 01 5,270t-03 

•2.373E 02 0,000 7,443b 02 1.102E 01 5.738E-03 

-2.447E 02 0,000 7.696E 02 1.092E 01 5,68fcE-03 

-2.517E 02 0.000 7,932b 02 1.048b 01 5,45Bb-03 

-2.516E 02 0.000 7.935E 02 1.048E 01 5.455E-03 

-2.600E 02 0,000 8■b04£ 02 9.993E 00 5.203E-03 

-2.6236 02 0,000 S.647E 02 1,27j£ Ol 6,6176-03 

-2.754? 02 "9.949E 01 9.297E 02 2.475E 01 1,289?.02 

-2.B30E 02 -1.076E 02 9.587E 02 3.U08E 01 1,566b«o2 

-3.008? 02 -1.441E 02 1.015E 03 2.846E 01 l,«62?-02 

*3,0606 02 ■1, 46SE 02 1,029£ 03 3.223E 01 l,67fi?«02 

-3,239? Q2 a 1,618E 02 1.072E 03 4,3856 01 2,283b-02 

-3.452E 02 -1.759E 02 1.1196 03 6,888? 01 3.586E-02 

-3.4586 02 ■1.76?E 02 1,1206 u3 6.951E 01 3.619 c -v2 

"3,5686 02 -1.844E 02 1.147E 03 8.406E Ol 4.376E-02 

-3,865? 02 -2,0076 02 l,2u2E 03 1.135E OS 5,9066-02 

-4.1096 02 -2.142E 02 1.247E 03 1.377E 02 7,1716-02 

-4.189S 02 -2.184E 02 1.262E 03 1.429E 02 7,4396-02 

■4.526E 02 -2.350E 02 1.320E 03 1.635E 02 B.512E-02 

-4.776? 02 -2.4666 02 1,361? u3 1.7816 02 9,2736-02 

-4,887? 02 -2.516E 02 1.379E 03 1.750E 02 9.110E-02 

•5.625? 02 -3.142E 02 1,4976 03 1.548E 02 8.058b-02 

-S.633E 02 -3,1516 02 1.498E OI 1.546E 02 8.047E-02 

•5.6836 02 -3.214E 02 1.S06E 03 1.532E 02 7.978E-02 

• 6.181E 02 -3.9476 02 1.562E 03 1.90IE 02 7,297E-02 

-6,574? 02 -4.634E 02 1.642E 03 1.301E 02 6,7736-02 

-7.706E 02 -6,8086 02 1,818? 03 1.114E 02 5,8006-02 

-7.713E 02 -6.8236 02 U820E 03 1.113E 02 5.7946-02 

•7.812? 02 -7.0246 02 1,0366 03 1.096E 02 5.7056-02 

-8.3346 02 -7.999E 02 1,9246 03 1.004E 02 S.225E-02 

"8.47BE 02 -8,2356 02 1,949? 03 9,7746 Ol 5,089£»O2 

•9.032? 02 -9,0386 02 2,048£ 03 9.310E 01 4.847E-02 

•1,0026 03 "1.039E 03 2,237E 03 4.848E 01 2,524?.02 

•1,0876 03 -1,1686 03 2,4176 03 3.298E 01 l,717fc.p2 

-1.0876 03 -1,1696 03 2,4186 03 3.288E 01 1.712E-02 

-1.1166 03 -1,2166 03 2,484? 03 2.717E 01 l.«l5?-02 

-1,189? 03 -t,335E 03 2.662E 03 2.656E 01 l,383?-02 

-1,283? 03 -1,4856 03 2.928? 03 2,2996 01 1.197E-02 

-1.303? 03 -1.519E 03 2.992E 03 2.093E 01 1.090E-02 

>1.3096 03 -1.529E 03 3,0096 03 2.075E 01 1.O81E-02 

•1.333? 03 -1.569E 03 3.05U 03 1.998E Ol 1,0406-02 

-1.363E 03 -1.61SE 03 3.109E 03 8,2036 00 4.271E-03 

•1,413? 03 -1.673E 03 S.217E 03 1.437E 01 7.481E-03 

-1,415? 03 -1.675E 03 3.224E 03 1.690E Ol 8,6006-03 

-1«4£0E 03 -1.679E 03 3,2416 03 1.690E 01 8.800E-03 

-1.4226 03 -1.6626 03 3.252E 03 1.347E 01 7.013E-03 

-1,4316 03 -1.691E 03 3.287E 03 1,2566 01 6.537E-03 

-1.438E 03 -U699E 03 3.31&E 03 1.2716 01 6,6176-03 

-1.458? 03 "1,7256 03 3.409E 03 1.3206 01 6,8726.-03 

-1.48SE 03 -1,7666 03 3,539b 03 1.5946 Ol 8,297?.Q3 

•1.523? 03 -1.849F 03 3.797E 03 1,1336 01 5,90O?-03 


P-OB/PSO 
0,090 
0,000 
0,000 
0.000 
0,000 
0.000 
0,000 
0.000 
1.462E 01 
1,474? 01 
2,5686 01 
2.839E 01 
3.555E 01 
3,8716 01 
4.467E 01 
4,6176 01 
6,1476 01 
7.76BE 01 
7.808E 01 
8.750E 01 
1,023? 02 
1.226? 02 
1,290? 02 
1,095? 01 
1.005? 01 
9,658? 00 
7,399? 00 
7,377? 00 
7,228? 00 
3,7336 Ot 
6,047? 01 
1.289E 02 
1.294E 02 
1,3976 02 
1,164? 02 
1.1106 02 
8,9456 01 
4,8466 01 
3.298E 01 
3.266E 01 
2.7176 01 
2.656E 01 
2,2996 Ol 
2,0936 01 
2.075E 01 
1.99BE 01 
1,9036 01 
1.4376 01 
1.419E 01 
1.3736 01 
1.347E 01 
1,256? 01 
1.271E 01 
1.320? 01 
1.594E 01 
1,133? 01 


P-OB/p 10 
0,000 
0.000 
0,000 
0.000 
0.000 
0,000 
0,000 
o.ooo 
7*6116-03 
7.674E-03 
1,3376-02 
1.4786-02 
1.651E-02 
2.015E-02 
2.326E-02 
2,4 04E-02 
3,2006-02 
4,O44E-02 
4,0656-02 
4,5566-42 
S.3S7E-02 
6 , 3816-02 
6.71SE-02 
5.699E-03 
5,2336-03 
5.0286-03 
3.853E-03 
3.641E-03 
S.763E-03 
1.944E-02 
3,1486-02 
6.7136-02 
6,7386*02 
7,0646-02 
6,0626-02 
5,7786-02 
4.6576-02 
2,5246-02 
1,7176*02 
1.7126-02 
1.4156-02 
1.383E-&2 
1,1976-42 
1.0906-02 
1.0816-02 
1 ■ 0 4 0 E-Q2 
9.9066-43 
7,4816-03 
7,388E-03 
7,1506-03 
7,0136-03 
6.5376-03 
6,6176-03 
6,8726-03 
8,2976-03 
5,9006-03 
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XABS 


P-18 

P-OB 

PDA 


COX 


9-18 


0-06 


ca*au 

P »lb/PSO 

P-1B/PT0 

P-UB/P80 

p-ub/pto 

0.«5tE 

01 

1.092E 01 

1.0926 

Oj .2,0636 

02 

-3.460E 

03 

-1,5496 

03 

-1.9106 

03 

3,9806 

03 

2.8126 

01 

1.4846-02 

2.812E 

01 

1,4b46"02 


01 

l'Qioe 01 

UOloE 

Oi -2,053b 

02 

-3.B52E 

03 

-1.5986 

03 

-2.0346 

03 

4,2966 

u 3 

2.802E 

01 

1,3556-02 

2.602E 

01 

1,3566-02 

6,73gE 

01 

9.1B7E 00 

9.979E 

Oo -2,0536 

02 

-3.6606 

03 

-1.606E 

03 

•2.054E 

03 

4,344fc 

03 

2.3666 

01 

1.2326-02 

2.570E 

01 

1,3366-02 

6W3?£ 

01 

9,187£ 00 

9.966E 

0 0 -2.053E 

02 

•3.663E 

03 

-1.607E 

03 

-2,056f 

03 

4,3496 

03 

2,3666 

01 

1.2326-02 

2.567E 

01 

1,3366-02 

6.759E 

01 

S.Slbfc 00 

9.9006 

00 -2,0536 

02 

-3.678E 

03 

"1.8116 

03 

•2,0676 

03 

4.3756 

03 

2.2706 

01 

t.182t-C2 

2,550E 

01 

1,3266-02 

6.92SF 

01 

S.730E 00 

6.6206 

Oo -1,?45E 

02 

-3.784E 

03 

-1.6406 

03 

-2.143E 

Oi 

4.591E 

03 

1,4766 

Oi 

?.60Ut-O3 

1.1906 

01 

6,1956-03 

6.9926 

01 

4,1906 00 

a.7926 Oo -2,6826 

01 

-3.819E 

03 

-1.8496 

03 

-2.170E 

03 

4.672E 

03 

1.0796 

01 

5 • 6106.-03 

1.2346 

Oi 

6,4266-03 

7.0*95 

01 

2.420E 00 

3.6546 

00 7,6366 

01 

-i ,867E 

03 

-1.657E 

03 

-2.200E 

03 

4.767E 

03 

9,2336 

ou 

3,2461-03 

9.4126 


4,9006-03 

7.1-aiE 

01 

1,8896 00 

£.5906 

Oo 1,4366 

02 

-3,0916 

03 

-J.6636 

03 

•2.226E 

03 

«,855£ 

03 

a,8bbE 

00 

2,534t-03 

8,67 IE 

00 

3,4736-03 

7.202E 

01 

1,4406 00 

2.0626 

Oo 1.9646 

02 

-3.910E 

03 

-1.6676 

03 

-2.2526 

03 

4.929E 

03 

3.709E 

Oo 

1.93U-03 

5.3116 

00 

2,7656-03 

7.297E 

01 

l.OlOE O0 

1.2406 

Oo 2,3176 

02 

-3.963E 

03 

-1.671E 

03 

•2.282E 

03 

5,0436 

03 

2,6016 

00 

1.3546-03 

3.194E 

00 

1,6636-03 

7.3UQE 

01 

8.150E-01 

1.17SE 

Or 2.466E 

02 

-3.9b66 

03 

-1.673E 

03 

-2.293E 

03 

5.096E 

03 

2,0996 

00 

1.0936-03 

3,0186 

00 

1.S72E-03 

7.49JE 

01 

6.2B3E-01 

9,30q£.Oi 2.801E 

02 

-4.0U3E 

03 

-1,6766 

03 

-2.3256 

03 

5,2806 

03 

1.618E 

00 

8,4256-04 

2,3956 

00 

1,2476-03 

7.508E 

01 

6.1006-01 

8.4006> 

.Oi 2,9136 

02 

.4,0066 

03 

-1.6706 

03 

-2.320E 

03 

5,2976 

03 

1.5716 

00 

8,1006-04 

2.1636 

00 

1,1266-03 

7,583.6 

01 

S,6#9E-01 

3.900E. 

■01 3,1166 

02 

"4,0236 

03 

•1.6816 

03 

"2.342E 

03 

5,3626 

03 

1,4556 

00 

7,5756-04 

1.004E 

00 

5,2306-04 

7.=saaE 

01 

5,6»7E-01 

3.8766.01 3,1266 

02 

-4.0236 

03 

.1.6816 

03 

-2,3426 

03 

5.382E 

03 

1,4546 

00 

7,5726-04 

9,9826. 

-01 

5,197E-04 

7.716E 

01 

a,8soe«oi 

O.OOQ 

3.236E 

02 

"4.057E 

03 

"1.6846 

03 

-2,3736 

03 

5,4346 

03 

1.2496 

00 

6,5046-04 

0,000 


0,000 

S.OOjE 

01 

8,6506-01 

0.000 

3.5066 

02 

"4.0636 

03 

-1.6906 

03 

"2.373E 

03 

5,5326 

03 

2.2286 

00 

1.160&.03 

0.000 


0,000 

- 8.39iE 

01 

b.BOOg-Ol 

0.000 

3,8376 

02‘ 

-4.069E 

03 

"1.697E 

03 

-2,3736 

03 

S.637E 

03 

1.7516 

00 

9.118E-04 

0,00(1 


0,000 

B.672E 

01 

5.300E-01 

0.000 

3,97 l£ 

02 

■4.075E 

03 

-1.7026 

03 

•2.3732 

03 

5,691E 

03 

1.3656 

00 

7,1076-04 

0,000 


0,000 

8.958E 

01 

6.950E-01 

O.OOo 

4.1196 

02 

-4.0866 

03 

•1.7126 

03 

•2.3736 

03 

5,7i4£ 

03 

1.7906 

00 

9,3196-04 

0,000 


0,000 

8,9596 

01 

6.953E-01 

0.000 

- 4.U96 

02 

-4,0856 

03 

•1.7126 

03 

-2.373E 

03 

5,7146 

03 

1.7916 

00 

9.3246-04 

0.000 


0,000 
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PAGE 


X 00«»G CORAS CP HC 

4. Q4 0 P Ql 1,0956 02 1,0956 02 2,452fc-03 4,6496-02 
4.041E Oi 1.B74E-01 1.0976 02 2,9152.03 4,7176.02 
4.060E 01 4,a'676 00 1,1426 02 i.035£«03 M15E-02 
A.ilie 01 8,8796 00 1.230E 02 3,167£.03 t, 6856-02 
4.15oE 01 b.87lt 00 1,2996 02 3,2866-03 8.0526-02 
4.14>2E Oi 2.044E 00 1.3206 &2 3.3036-03 B.116E.02 
U.211E 01 8,4966 00 1,«05E 02 3,2786-03 6,3846-02 
4.24$E 01 6,033£ 00 1« 465E 02 3,408£-03 e.lvME.O 2 
4.26iE 01 2,4656 00 1.4906 02 3,456£«03 5,8306-02 
4,34>0E 01 1,45«£ 01 1.63SE 02 3,8636-1)3 4.30UE-U2 
4,36 l E 01 1,2076-01 1«63bE Og S,ui7fc.03 5.025E.02 
4.3*7E 01 7.538E-0J 1,6446 02 3,348fc-03 5.0BBE-02 
4.431E 01 6,6222 00 1.710E 02 3,49l£«03 4.602E-02 
4.48 0 E 01 4,2306 00 1.752E Oj 5,5796.03 4.256E.02 
4.825E 01 1,0316 01 1.855E 02 4.579E-03 2.716E-02 
4.626E Oi 5,358E«02 1,8366 02 3,9606-03 J.374E.02 
4.639E 01 6,393E«0t 1.862E 02 3.835E.03 3.4926-02 
4,71iE 0) 3,6396 00 U899E 02 3,628E-03 4,OlSE-02 
4,73iE 01 1,152E 00 1.910E 02 3,5826.03 4,li9E*02 
4«811E 01 u,770g 00 1.958E 02 3.438£»03 4,2786.02 
4»96 jE 01 1,059E Ot 2.064E 02 3,4176*03 3.347E-02 
5.107E 01 1.096E Oi 2,1736 02 3,4426-03 2.716E-02 
5,iOeE Oi 6,9576.02 2.1746 02 2,9956-03 S,126E»02 
5,lbjE 01 3,3316 00 2.207E 02 2.827E.03 2.905E-02 
5.302E 01 7.854E 00 2.286E 02 2,7326-03 2,8136*02 
5.512E Oi l,0066 01 2.386g 02 2.815E-03 2.380E-02 
5,5626 01 2,3146 00 2.410E 02 2.995E-Q3 2.1U3E-02 
5.576E 01 6.507E*01 2.4J6E 02 2.998£«o3 2.065E-02 
5,6376 Oi 1,3176 00 2.42VE 02 2,8976-03 1.9116.02 
5.713E 01 1,7266 00 2.447F 02 3,109t-03 1.421E-02 
5.856E 01 3,1766 00 2,4786 02 2,9096-03 1.5286-02 

5. ebjE 01 1,9496-01 2.480E 02 3,085E-03 1.516E-02 
5,87gE 01 5,0236-01 2.405E 0 2 3,1326-03 1.4/9C-02 
5,8836 01 3.1266-01 2,4686 02 3,4196-03 1,2606-02 
S.91iE 01 1,1056 00 2.499E O2 2,9926-03 U565E-02 
5,9346 01 8,3346-01 2.5086 02 2,9486-03 1.389E-02 
b.OOftE 01 2.623E 00 2,5346 02 2,9S0E»03 U4J2E-02 
6,1086-01 3.597E 00 2.570E 02 3,0i9£-03 U540E-02 
6.3096 01 7,566e 00 2,646£ 02 3,0986-03 U227E-02 
8,451E 01 4,9446 00 2,6956 02 3,0906-03 1.9976-02 
6,6986 01 7.389E 00 2.769E i>2 3,437fc-03 UO74E-02 
6.7356 01 1,1246 00 2.7806 0 2 3.4896-03 1.S78E-02 
6.739E 01 1,1526-01 2.7816 02 3.485E-03 1.574E-02 
6,759E 01 5.794E-01 2.787E 02 3,4776*03 1.567E-02 
6,9256 01 5,llle 00 2,8386 02 3,3i8e*03 1,2366-02 
6,9956 01 1,9826 00 2,6586 02 3,2866-03 1,1446-02 
7,0698 01 2.143E <io 2,6606 02 3,2146-03 9.044E-03 
7,14 l e Ot 1,7626 00 2.8976 02 3,IS9e-o3 7.414E-03 
7,2026 01 1.317E 00 2.910E 02 3,1176-03 6.2716-03 
7.297E 01 1,7196 00 2.927E 02 3,0446-03 4.588E-03 
7 »34qE , 01 6,6916-01 2,9346 02 3,0236*03 4.1936*03 
7,4936 01 2,1346 00 2,9566 0 2 2,9786-03 3.5O3E-03 
7»50bE 01 1,8176-01 2,9576 02 2.966E-03 3.321E-03 
7.58jf 01 7,7126-01 2.9656 02 2,892£-o3 2,4306*03 
7,58oE 01 1.2B96-03 2,9656 02 2,892£-03 2.424E-03 
7.7HE 01 u.t<i2fc-oi 2,9696. 02 2,8876-03 2,4516.03 
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page 


DWtAG CORAG ' CF HC 



R^e^E-ul 
t «106£ 00 
U.930E-01 
8.056E-01 
0,000 


2.9796 02 
2.990F, 02 
2.995E 02 
2.997E 02 
2.997F 02 


2.9b7E-0J 

2.907E-03 

2,0526-03 

2.B83E-03 

2.884E-03 


i,7«3E-03 
i, 1136-03 
2,672E-03 
i,141E-03 
3,153E-03 


iO 

CO 
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6.0 »T = 7<tS.7«9 TT s 2991,1 
RAMJFT PERFORMANCE 


ENGINF P E«FOn«ANCfc 


JM.ET 


CALCULATED THRUST,.,,,,,.,,,, 

MEASURED thrust..,...,,,.,,,, 

CALCULATED SPECIE 1C IMPULSE., 
MEASURED SPECIFIC IMPULSE, 
CALCU(.A7ED THRUST COEFFICIENT 

measured thrust coefficient,. 


66. (LBF) 

120, (LBF) 

207, CL6F»SECFLfiM) 
2SB, (LbF.SEC/'LBM) 
0,010* 

0.0401 


HEGENERATIVE-COOLEO fHGINE PERFORMANCE 

CALCULA-fED 

STREAh THRUST,,,,,.,,,,3077- 

net thrust ... a^o. 

SPECIFIC IMPULSE,,.. 599. 

THRUSt coefficient..0,1001 


(LBF) 

(LBF) 

CLBF»SEC/L8P) 


ANGLE UF ATTACK .. 

HASS FLOK RATIO,,,, 

ADDITIVE DRAG COEFFICIENT................ 

LIMITING PRESSURE RECOVERY EFFICIENCY.,,, 
DELTA PT2,.,,,p.,,,,,, 

TOTAL PRESSURE RECOVERY - SUPERSONIC,,,,, 
TOTAL PRESSURE RECOVERY « SUBSONIC,.,,,,. 
INLET PROCESS EFFICIENCY . SUPERSONIC..,, 
INLET PROCESS EFFICIENCY - SUBSCivlC.... .. 
KINETIC ENERGY EFFICIENCY - SUPERSONIC... 
KINETIC ENERGY EFFICIENCY * SUBSONIC..... 

ENTHALPY AT PO » SUPERSONIC,.,,.. 

ENTHALPY AT PO » SUBSONIC.,,,,,,.. 


0,000 (DEGREES) 
0.4960 


0,1526 

0,1127 (P8I) 

0,3540 

0,1546 

0.694S 

0,9053 

U ,9067 

0,8594 

"«.eS (BTU/LBN) 
28.21 (BTU/LBM) 


MOMENTUM A N 0 FORCES 


(OXbUSTLR 


INLET FRICTION DRAG. 

INLET MOMENTUM CHANGE,,,,. 

COMBUSTOR FRICTION DRAG.. 

COMBUSTOR STRUT DRAG.. 

COMBUSTOR MOMENTUM CHANGE. 

N02ZLE FRICTION ORAG., 
NOZZLE STRUT DRAG,,,,,,,,,,,, 
NOZZLE MOMENTUM CHANGE.,.,.,,, 
NOZZLE PRESSURE INTEGRAL.,,,,, 
EXTERNAL FRICTION ORAG. 
EXTERNAL PRESSURE INTEGRAL.,,. 

TOTAL EXTERNAL OPAG.. 

TOTAL STRUT DRAG,.. 

CAVITY FORCE,,,,,,,,,,,,,,, 
CALCUlAtEB L°aO CELL FORCE.,,, 
MEASURED load cell FORCE,,,,,, 
fuel VACUUM SPECIFIC 1MPUL8E 


109.5 (LBF) 
■702,6 (LBF) 

166.5 (LBF) 
>12,61 (LBF) 

194, (LBF) 
21,65 (LBF) 
■0,00 (LBF) 
596, (LBF) 
617, (LBF) 
59,72 (LBF) 
•llol, (LBF) 
-1220. (LBF) 
■12,61 (LBF) 
■1050, (LBF) 
•2184, (LBF) 
■2150. (LBF) 
0.0, .155,0, . 


FUEL-AIR RATIO. 0,0309 

EGUIVALE1.CE RATIO,,,,,,,,,,,,,,,,,,,,,,,, U,939 

COMBUSTOR EFFICIENCY..,,...0,440 

TOTAL PRESSURE RATIO.0.0660 

COMBUSTOR EFFECTIVENESS,,. 0,4361 


INJECTOR DISCHARGE COEFFICIENTS 0.7063, 0.5762, 0,7760, 0,7035 


NOZZLE 

VACUU M STREAM THRUST COEFFICIENT ■ CS.... 0,9812 


NOZZLE COEFFICIENT ■ CT.,,,,,.. 0,9066 

PROCESS EFFICIENCY,.. 0,9973 

KINETIC ENERGY EFFICIENCY.,.,,,,.. 0.9593 


STATIONS 


FUEL INJECTORS 


NOMINAL CURL LEADING EDGE,, 
SPIKE TRANSLATION,, 

inlet throat. 

COHL leading edge..,,,,.,,, 
nozzle SHRDuD TRAILING edge 
nozzle PLUG TRAILING edge,, 
STRUT LEADING FOGE.,,..,,,, 
STRUT TRAILING EDGE,,,,,,,, 
COMBUSTOR EXIT,, 


34.084 (IN) 
2,6125 (JN) 
40,400 (IN) 
37,496 (IN) 
75,03/ (IN) 
69,589 (IN) 
56,753 (IN) 
67,352 (JN) 
67,352 (IN) 


INJECTORS 

n 

IB 

1C 

2A 

SC 

JA 

38 

4 


8TATI0N 

40,400 

43,597 

44,300 

51,072 

46,250 

56.363 

56,548 

47,097 





















































Reading 61 


t = 262.56 sec. 

4>'s were higher than planned. 
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oalvths' 

RMCIuG = Go'll BLOCK = 1 fat TIME = 262,562 MACn 6,0 PI s 745,249 T1 = 299i,u PAGE 1 

ramjet performance 

SUMMARY RFPC1HT 

T H GAMMA MPL’*T SOKV EACH VEL S */A »* A/AC MUM IM ft IVAL PHI ETAC 

NINO TUNNEL 1 0 5 

0.000 705,209 2993 667,61 7g3) 1,2930 26,955 2578 

0,000 0,386 406 -31,5( 97) 1,3969 26,950 967 5,991 591S 1.827 0.10598 13,600 0,5026 2558 9.70J 187,5 

SPIKE TIP NS 206 

0,600 19,087 2993 667.6( 793) 1,2929 26,950 2576 

0,600 17.069 2930 649,61 775) 1,2908 28.9S0 2550 0,372 950 2.078 0,10596 13,600 0,50?6 2652 1.565 190.0 

WIND TUNNEL J 0 0 

0.000 705,209 2993 667,6C 793) 1,2930 28,955 2578 

0,00a 0,413 413 -29,71 9’) 1,3969 26.954 996 5,930 5907 1,827 0.11072 14.250 0,5026 2670 10,160 187,3 

SPIKE TIP n 5 a 0 o , 

0,60o 19,087 2993 667,61 793) 1,2929 28,954 2578 

0,60o 17.301 2927 647,61 7?3) 1.2950 28,95a 2551 0,392 1000 2,078 0,11072 10,250 0,5026 2670 1,720 187,3 

INLET TMRQ4T S 0 6 

00,000 203,627 2931 608,71 7 7 0) 1,2950 28.954 25S3 

40.400 16.435 1523 208,21 3?7) 1,3068 28,950 1876 2,386 0477 1.897 0,90542 13,644 0,0588 2146 62,991 157.3 

INLET UPnRSK 603 

40.400 243,627 2931 608,71 7?0) 1,2950 2B,95a 2553 

40,000 14,081 1463 232,41 361) 1,3501 28,954 1842 2,478 4564 1,897 0.82311 13,644 0,0647 2169 58,386 159,0 

INLET ONNRSK 700 

40,000 115,802 2931 608,71 770) 1,2950 28,950 2553 

OO.OOO 98,671 2825 617,11 7«3) 1,2983 28,950 2510 0,301 1258 1.908 0.82311 13.600 0,0607 2169 16,091 159,0 

COMBUSTOR 0810 

00,010 104,018 3332 65l,7t 9 3 9) 1,2768 27.769 2760 

OO.Olo 29,360 2319 332.31 627) 1.3111 27.772 2333 1.714 399s 2.059 0.90970 13,710 0.0588 2146 56.518 156.5 0.13 0,60 

COMBUSTOR 0924 

40.631 133,569 3489 650,41 9g6) 1,2689 27,959 2806 

40.631 33.981 2575 357,11 7o2) 1,3002 27.964 2000 1,570 3831 2,073 0,91070 13,710 0,0586 2102 54,456 156,2 0.15 0,80 

COMBUSTOR 0 10 3 202 

Ol.lOj 120,171 3599 607,5(1019) 1,2630 28,103 2836 

41.101 42,738 2857 404,81 7fl6) 1,2890 26.110 2552 1,366 3485 2.081 0,91895 13,710 0,0588 2128 49,332 155,2 0.1S 1,00 

COMBUSTOR 0 11 0 200 

41.500 116,706 3591 644,9(1016) 1,2632 26,103 2633 

41.500 52,034 3009 452,8( 8 3 3) 1,2838 28,110 2610 1,186 3100 2,080 0,89636 13.710 0,0597 2117 03,184 154,4 0,15 1,00 

COMBUSTOR 0 12 5 200 

R1,611 117.348 3589 604,2Ci0i6) 1,2633 28.103 2632 

«l,61i 5i,9fl6 3036 4b2,«( 8<j2) 1.2828 26.109 2626 1,149 3016 2.084 0.89053 13,710 0,0601 2116 01,739 154,3 0.15 1,00 

COM0U$TOR 0 13 6 21 

42.101 102,823 3579 640,B(iOi2) 1,2634 28,103 2628 

42,101 35,087 2835 397,81 779) 1,2897 28,110 2543 

1,371 3487 2.093 0,85827 13,710 0,0624 2046 46.511 149.3 0.15 1.00 

COMBUsTOR 0 10 7 21 

02,460 66,317 3571 638,311410) 1,2634 28,103 2825 

42,46o 36,902 2975 002,01 8a3) 1,2808 28,109 2600 1,205 3130 2,105 0.82855 13,710 0,0606 1946 40,350 141,9 0,15 1,00 

COMBUSTOR 0 15 8 21 

42,601 80.615 3568 637,2(lOo9) 1,2630 28,103 2820 

02,601 36.310 3007 052,21 832) 1.2837 2B.109 2613 1,165 3043 2.109 0.81589 13,710 0,0656 1907 38,581 139.1 0,15 1,00 

COMBUsTOR 0 16 92) 

03,586 59,790 2800 635.01 838) 1.2999 26,066 2654 

43,58fa 33.675 2483 518,61 7l3) 1,3118 26,066 2492 0,968 24i3 2.167 0,73672 13,765 0,0730 1662 27,624 120.7 0,27 0,11 

COMBUSTOR 0 17 10 21 

43,59b 61,239 2699 634,9( 7fl4) 1,3064 25,922 2601 

43.59s 33,649 2341 519,31 67O) 1,3183 25,922 2433 0,988 240i| 2,152 0,73608 13,765 0,0730 1658 27,501 120,4 0.27 0,02 

COMBU5TOH 0 18 11 21 

43.661 60,267 2676 634,11 777) 1.307S 25,900 2591 

43.661 33.475 2326 521,4( 646) 1,3191 25,900 2«27 0,978 2374 2,150 0,73229 13,765 0,0734 1605 27,020 119.5 0.27 0,00 
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RfcACIfG » f-06j HtOCK c Ifil 0 262.562 MACh 6,0 Pi c 745.249 TT = 2993,0 PAGfc 2 



P 

T 

h 

GAMMA 

MOL*T 

SONV 

MACH 

VfcL 

S 

W/A 


A/AC 

MOMTM 

fi 

1VAC 

PMI 

ETAC 

CCI^eUsTuh 


19 

12 21 















44,310 

53,493 

2646 

625,31 7 6 8) 

i, 3085 

25.897 

2578 












00.310 

38,930 

2453 

5b3,2t 7n6) 

1,3148 

25,897 

2489 

0,709 

1764 

2.156 

0,70o95 

13,765 

0.0760 

1513 

19,377 

109,9 

0.27 

0,00 

COI'BUsTOfi 

0 

20 

13 21 















04,600 

49,837 

3539 

6l7.7Cl0fl4) 

1.2640 

26,689 

2876 












44,900 

43,045 

3432 

S79,9C10o9J 

1.2681 

26,091 

2836 

0,464 

1374 

2,224 

0.69021 

13.765 

0,0779 

1446 

14,739 

105,1 

0.27 

0.66 

COMBUpTOR 


21 

la 21 















46,250 

56.692 

2652 

626,3C 892) 

1,3105 

22,275 

2785 












«6.2S 0 

54.244 

2636 

620,It 886) 

1.3111 

22.275 

2777 

0,201 

558 

2.432 

0.65182 

13.972 

0,0837 

1405 

5,649 

100,6 

0.73 

a ,ob 

combijsTur 

0 

22 

15 21 















46,260 

55,893 

2415 

626,21 Bn B) 

1.32 ra 

22.073 

2681 












46.260 

54.321 

2398 

620,01 8o2) 

1,3220 

22.073 

2672 

0.208 

556 

2.403 

0.65177 

13.972 

0,0837 

1406 

5,634 

100.6 

0.73 

0,01 

combu$tor 


23 

16 21 















46,36j 

56,672 

2374 

624.21 7f}4) 

1.3233 

22.043 

2662 












46.361 

56.252 

2360 

616.81 7fl9) 

1.3237 

22,043 

2654 

0,196 

520 

2,396 

0.64772 

13,972 

0,0842 

1418 

5.239 

101,5 

0.73 

0,00 

COMBUSTOR 

0 

24 

17 21 















47,096 

52,636 

2338 

612.61 7sl) 

1.3246 

222039 

2643 












47,096 

48,708 

2294 

596.51 7 6 5) 

1.3261 

22.039 

2619 

0,344 

900 

2,397 

0.62077 

13,972 

0,0679 

1467 

6,685 

106,4 

0.73 

0,00 

COMBUSTOR 

0 

25 

16 21 















47,3lo 

49,635 

4082 

609,S(l«ll) 

1,2323 

23.695 

3249 












47,310 

46,745 

4036 

560,9(1393) 

1.2344 

23.699 

3233 

0,313 

1011 

2.545 

0.609T1 

13,972 

0,0895 

1510 

9,577 

108,1 

0.73 

0,56 

COMBUsTOR 

0 

26 

19 21 














40.110 

47.116 

2576 

597.51 0*4) 

1.3131 

22.275 

2748 












48.no 

39.316 

2467 

556.81 S 2 <l) 

1.3168 

22,275 

2693 

0,530 

1427 

2.436 

0.55727 

13.972 

0.0979 

1606 

12,362 

114.9 

0.73 

0.08 

COMBUSTOR 

0 

27 

20 21 















49.621 

43,244 

2280 

576,31 759) 

1.3261 

22.073 

2610 












49,62i 

20.567 

1894 

437.21 6 2 0) 

1.3401 

22.073 

239J 

1.103 

2638 

2.405 

0.43195 

13.972 

0,1263 

18)2 

17.710 

129.7 

0.73 

0.01 

COMBUSTOR 

0 

28 

21 21 















5l,06i 

35,666 

2211 

586,01 Sol) 

1.3319 

19,185 

2762 












51.061 

15,754 

1797 

416.91 672) 

1.3476 

19.185 

2505 

1.161 

2909 

2.695 

0,35707 

14,194 

0.1552 

1909 

16.14Q 

134.5 

1,23 

0,03 

combustor 

0 

29 

22 21 















51.071 

37.666 

2079 

565.91 789) 

1,3381 

19,091 

2691 












Sl,07i 

15,721 

1660 

416,51 6!9) 

1,3545 

19.09) 

2420 

1,203 

2912 

2,667 

0.35661 

14,194 

0,1554 

1910 

16.135 

134.6 

1.23 

0,00 

COMBUSTOR 

0 

30 

23 2 















51,601 

37,885 

2053 

578.61 778) 

1.3392 

19,086 

2676 












51.601 

13,942 

1585 

390.11 590) 

1.3578 

19,086 

2368 

1,297 

3071 

2.661 

0.33351 

14,194 

0,1662 

1948 

15,914 

137,2 

1.23 

0,00 

COMBUsT-OR 

0 

31 

24 5 















53,011 

33.310 

2307 

560.01 878) 

1.3266 

19.299 

2808 




0,28424 








53.011 

13.500 

1839 

367.91 687) 

1.3442 

19.299 

2524 

1,229 

3100 

2,714 

14,194 

0,1950 

2042 

13,695 

145.9 

1.23 

0,06 

COMBUSTOR 

' 0 

32 

25 5 















55,111 

29,367 

2593 

536.01 992) 

1.3126 

19.553 

2942 












ss.ni 

11,212 

2050 

309,51 766) 

1.3321 

19,553 

2635 

1.278 

3366 

2.762 

0,23297 

14,194 

0,2379 

2168 

12.187 

152,8 

1,23 

0,13 

COMBUSTOR 

0 

33 

26 4 















55,61] 

28.696 

2646 

530,8110)3) 

1,3100 

19.603 

2965 












55,611 

10.662 

2082 

294.51 778) 

1.3301 

19.603 

2650 

1.298 

3439 

2.770 

0,22345 

14,194 

0,2480 

2194 

11,94) 

154.6 

1.23 

0.15 

COMBUSTOR 

0 

34 

27 3 















55.76c 

28,582 

2654 

529.3(1016) 

1,3096 

19,611 

2968 












55.76o 

10.394 

2077 

287,81 776) 

1.3302 

19.612 

2647 

1.313 

3476 

2.772 

0,22076 

14.194 

0,2510 

2202 

11.926 

155,1 

1.23 

0,15 

combustor 

0 

35 

26 5 















56,Jit 

23.384 

3147 

523.5(12)7) 

1.2856 

20,012 

3170 












56.361 

9.315 

2550 

263.91 962) 

1,3068 

20.014 

2877 

1.253 

3604 

2.B40 

0.17054 

14,194 

0,3250 

2365 

9,551 

166,6 

1.23 

0,26 

COMBOsTOR 


36 

29 4 















57.121 

24,982 

2982 

816,9(1149) 

1,2937 

19,890 

3105 












.57.121 

6,783 

2194 

182,01 8i8) 

1.3216 

19.891 

2692 

1.S21 

4094 

2,818 

0,16295 

14,194 

0,3401 

2397 

10,367 

168.9 

1,23 

0,22 

COMBUSTOR 

0 

37 

30 4 















S9.546 

24,330 

3041 

507,611173) 

1,2905 

19.955 

3127 












56,546 

6.007 

2191 

145,71 815) 

1,3207 

19,956 

2685 

1,585 

4255 

2,825 

0.15066 

14,194 

0,3678 

2443 

9.963 

172.1 

1.23 

0.24 
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REACJnG = 9061 BLOCK » 18) Tl>'E ■» 262,562 «»A(,« 6,0 RT s 745,249 


2993, 


PAGt 3 


P T H GAMMA MULWI SOAV MACH VEL 

COM8U$TOR 0 3b 31 a 

56.60) 23,017 3160 507.S()222) l,2fl«4 2o,vbJ JJ72 

56.60) 6.716 2361 170,9( 0<}1) l,3t22 20,056 2703 1,0/4 «103 

CUMBUSTUR 0 39 32 2 

58,701 22,970 3161 506,6(1222) 1,2844 20,055 3172 

58,701 6.620 2370 167,3( 8e8) 1,3120 20,057 2779 1,063 4121 

COPBUgTOR 0 40 33 6 

58,82] 25,363 2989 50b,l(Jl52) 1,2930 19.916 3106 

58,B2i 5,632 2095 127.61 77?) 1,3250 19.917 2632 1,65« 6352 

CQPBUsTQR 0 «1 34 4 

59,10l 26.060 2930 500.O1J129) 1,2956 19,876 3000 

59,10) 5.250 1996 109,7( 738) 1,3295 19.B76 2576 1,725 0005 

COMBUSTOR 0 02 35 0 ' 

59,327 25.760 2990 502,9(1152) 1,2929 19.922 3106 

59,327 5.079 2073 115,51 7j8) 1.3257 19.923 2619 1.68! 0003 

COKflOsTOR 0 03 36 0 

60.05) 23,716 3168 097,6(1225) 1,2038 20.078 3173 

60.05) 6,212 2327 135,51 8*8) 1.3138 SO.vBO 2751 1,507 0256 

COMBUsTOR 0 00 37 0 

61,07) 22,577 3322 090,3(1208) 1,2750 20,220 3228 

6J.07) 6.937 2508 151,01 9j7) 1,3037 20,220 2858 1,001 0)18 

COMBUSTOR 0 05 36 6 

63.08) 30.J07 28S3 078,6(l0q3) 1,2900 19.856 3006 

63,08) 0,600 1812 05,6( 665) 1,3370 19.859 2063 1,890 0655 

COMBUsTOR t II 39 5 

60,50) 21,785 3695 070,71)023) 1,2558 20,539 3329 

60.501 12,090 3220 275,311237) 1,27}6 20,5«9 3152 0,992 3127 

COMBUsTOR 0 07 00 3 

66.965 20,630 3630 050,9(1015) 1,2561 20,556 3321 

66.965 10,779 3169 201,8(12)3) 1.2T57 20,567 3126 1,005 3265 

CO*8UsTo« 0 08 «1 3 

67.301 19,160 3632 052,0(10)6) 1.2556 20,562 3320 

67.301 10.183 3182 200.0(12)9) 1.2709 20,573 3131 1,030 3226 

COMBUSTOR REGEA «9 02 21 

67.30) 19.160 3951 6ll,9()S59) 1,2372 20,50) 3039 

67.30) 13.127 3671 072,5(1033) 1,2517 20.559 3333 0,792 2641 

N0Z2LE 6E 50 03 3 

89,57? 19,160 3632 052,o()399) 1,2556 20.562 3320 

89,577, 0.511 1573 *«21.6C 559) 1,3391 20.577 2256 2,931 6613 

NOZZLE P3 51 00 3 

89,577 19,160 3632 052.0U399) 1,2556 20.562 3320 

89,577 0*388 )066 »462,0< 5)8) l t 3«07 20,577 2183 3,099 6760 

•v‘0Z2Le AE REGEN 52 05 0 

89,57? 19,160 3951 611,9(1559) 1,2372 20.5«1 S«39 

89.577 0.560 1795 -336.01 6«4) 1,3285 20,577 2000 2,869 6887 

NOZZLE p « REGEN 53 06 0 

69.577 19,i6« 3951 611,9(1559) 1,2372 20, 541 3039 

89.577 0,388 1638 *396,7( 583) 1.3358 20,577 2299 3,090 7100 

FlCTIvf COMbUSTR 7J 66 0 

67.301 203,6?7 5276 052,6(2123) 1,1733 22,126 3729 

67.30) 0,388 1«26»1326,6( 077) 1,3266 82.026 2048 0,607 9«35 

FICTIvE NOZZLE 70 67 0 

89,577 17.257 3562 019,0(1385) 1,2588 20,565 3293 

89,577 0,529 1591 »«10.8( 5fc5) 1,3362 20.577 2268 2,809 6461 


5 R/A A A/AC hOMTH 8 IYAC Phi £TAC 
2,801 0.15(121 14,194 0,3609 2445 9.878 172.2 1,23 0,27 

2,841 0,10913 10,194 0,3716 2046 9.550 172,5 1.23 0,27 

2.81b 0.15083 14,194 fl,3b74 2480 10.202 ]72.6 1.23 0,23 

2.806 0.15039 14,194 0,3685 2456 10.387 173,1 1,23 0,22 

2,810 0.15002 14,194 0,3694 2461 10,266 173,4 1.23 0,23 

2,838 0,14767 14,194 0,3753 2075 9,768 )70,0 1,23 0.27 

2,850 0,10673 14,194-0.3777 2088 9.J90 175,3 1.23 0,31 

2,782 0.15180 14,194 0,3650 2483 10,983 175,0 1,23 0,22 

2,876 0,15595 14.194 0,3553 2480 7,576 174,7 1.23 0,39 

2,880 0,14782 14,194 0,3749 2075 7,501 174.4 1,23 0,40 

2.887 0,13743 10,194 0,4032 2473 6,889 174.0 1,23 0,40 

2,929 0,13743 14,194 0.0032 2521 5,601 177,6 1,23 0,00 

2,867 0,02861 10,194 1,9370 3171 2,940 223,4 1,23 0,40 

2.887 0,02383 14,190 2,3250 3215 2,505 226.5 1,23 0,00 

2.929 0.02861 14,194 1,9371 3316 3,062 233,6 1,23 0.40 

2.929 0,02201 10,194 2,0726 3380 2,474 238,1 1,23 0,40 

2.110 0,03726 14,190 1.UB74 4310 5,463 303.7 1.23 1,00 

2.888 0.02861 14.194 1.9371 3113 2,872 219.3 1.23 0,00 
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READING tt 0061 block G 161 tImF a 282.562 "ACM 6.0 PT a 745,249 TJ e 2993.4 PAGE 4 


XAfiS 


P»IB 


P-OB 


PDA 

00* 


u-IB 


0*00 


CAhALL 

P-lB/6 so 

P-18/PT0 

P-OB/PSO 

P-OB/PIO 

6»981E 

»0l 

1.060E 

00 

0,000 


«4,645t 

.01 0,000 


n *» 0 0 


0,000 


2,4706 

02 

2.7326 

CO 

1,4226-03 

0,000 


0,000 

1.836E 

01 

1,060£ 

00 

0,000 


■ 3,531E 

01 O.OUV 


0,000 


0,000 


l,634fc 

02 

2.732E 


1,4226-03 

0,000 


(1,000 

3,07oE 

01 

2.275E 

00 

0.000 


-1,7056 

02 0*000 


0.000 


U.000 


5,0536 

U2 

5.88JE 

00 

3,0536-03 

0,000 


0.000 

3.5086 

01 

4,0092 

00 

0.000 


■ 3,741 £ 

02 0.000 


0,000 


0,000 


9,8046 

02 

1,0336 

01 

5,3796-03 

0.000 


0,000 

3.555E 

01 

4.11SE 

CO 

0,000 


"4.112£ 

02 0,000 


0,090 


0,000 


7,0136 

02 

1.0606 

01 

5.522E-03 

O.OOU 


0,000 

3.60bE 

01 

3,9o5fc 

OO 

0,000 


-4.5221 

02 *2.2666 

02 

-2.2886 

02 

0.040 


7.2466 

02 

1,0226 

Ot 

5,3206-03 

y .000 


0,00 0 

3.64BE 

01 

4.2896 

00 

0,000 


-4.875E 

02 *2.3436 

02 

-2.3436 

02 

0,000 


7.443E 

02 

1,1056 

01 

5,756E-U3 

0.000 


0,000 

3.70lt 

01 

«.250E 

00 

0,000 


«5,3<m 

02 *2•416E 

02 

-2.4166 

02 

0.000 


7.696E 

02 

1.09SE 

01 

5,7036-03 

0.000 


0,000 

3.7466 

01 

4 , OBOE 

00 

5,6726 

00 

•6.340E 

02 *2,4936 

02 

*2.4836 

02 

p.ooo 


7.9266 

0? 

1.0516 

01 

5.4756-03 

1.4626 

01 

7,61lb*03 

3.74BE 

01 

4 » 07 8 £ 

00 

5,7206 

OO 

-6,34 It 

02 *2,4846 

02 

-2.4aoE 

02 

0,000 


7,9296 

02 

1.05 IE 

01 

5.4726-03 

1.4746 

01 

7,6756*03 

3.6 0j£ 

01 

s.eeoe 

00 

1,0096 

01 

-6,2936 

02 *2,5676 

02 

-2,5676 

02 

0,000 


8,5106 

02 

9.999E 

00 

5,2066-03 

2.599E 

01 

1,3536*02 

3,8lgE 

01 

4,8126 

00 

1. lose 

01 

-6,245t 

02 -2.587E 

02 

•2.587E 

02 

0,000 


3,8416 

02 

1.2406 

01 

6.457£*03 

2,8486 

Ol 

1,4836*02 

3.675E 

01 

9.449E 

00 

1.3956 

Ol 

-6.128E 

02 *1,447E 

02 

-2.717E 

02 

1,2716 

02 

9,3046 

02 

2.4356 

ot 

1,2b8t-02 

3.59SE 

01 

1,8726*02 

3.90 if 

01 

1.1466 

Q1 

1.5216 

01 

»6,108t 

02 *l,417E 

02 

• 2,791E 

02 

1 ,3746 

02 

9,595b 

02 

2,9536 

01 

1.536E-02 

3,SUE 

01 

2,041E»02 

3.95oE 

01 

1.0856 

01 

1.758E 

Ol 

-6.054E 

02 -1.B90E 

02 

-2.962E 

02 

1.071E 

02 

1.015E 

OJ 

Z.796E 

01 

1,4566-02 

4.530E 

01 

2,3596*02 

3.96ie 

01 

1 0 2266 

01 

1.6116 

Ol 

-6.O30E 

02 -1.967E 

02 

-3.006E 

02 

1,0396 

02 

1,0266 

03 

3.160E 

01 

1,6456-02 

4,667? 

01 

2,4306*02 

4.0006 

03 

1.724E 

01 

2.433E 

Ol 

•5.943E 

02 -2.25TE 

02 

-3.1826 

02 

9,2556 

01 

U073E 

03 

4.4426 

ot 

2,3136-02 

8.2896 

01 

3,264E»02 

4,04 0 E 

01 

2,7606 

01 

3.0716 

Ol 

-5,8986 

02 *2.576E 

02 

-3.386E 

02 

6.098E 

01 

1.1196 

03 

7.U3E 

01 

3.7046-02 

7.914E 

01 

4.121E.02 

4.04 i £ 

01 

2.786E 

01 

3.0876 

Ol 

-S.896E 

02 *2.584E 

02 

-3.391E 

02 

8,0896 

ot 

1.120E 

03 

7.17SE 

01 

3,7386-02 

7.9556 

01 

4,1426*02 

4.OfcjE 

01 

3,3576 

01 

3.439E 

Ol 

•5.897E 

02 *2.7966 

02 

-3.509E 

02 

7.434E 

01 

1,1466 

03 

8,6526 

01 

4.505E-02 

8,66 IE 

01 

4,614E*02 

4.U0E 

01 

4,5756 

01 

3.9726 

Ol 

•5,9446 

02 *3,1646 

02 

-3.773E 

02 

6,0676 

01 

1,2016 

03 

1.179E 

02 

6,139E-02 

1,03 HE 

02 

5,3306*02 

4.150E 

01 

5.610E 

01 

4.797E 

Ol 

-5.985E 

02 *3,5186 

02 

-4,OISE 

02 

4.950E 

01 

1.248E 

03 

1.4466 

02 

7.S28E-02 

1.236E 

02 

6.437E-02 

4.161E 

01 

5.764E 

01 

5.025E 

Ol 

•5.979E 

02 *3,6186 

02 

-4,0826 

02 

4.637E 

ot 

1,261E 

01 

1.465E 

02 

7.735E-02 

1,2956 

02 

6,7436*02 

4.21oE 

01 

6,4476 

01 

5.7006 

Oo 

-6.5B7E 

02 *4,0786 

02 

-4.405E 

02 

3.289E 

01 

1.319E 

03 

1.661E 

02 

8,8516*02 

1.469E 

01 

7,648E*03 

4.246E 

01 

6.9496 

01 

4.3166 

00 

-7.529E 

02 *4,428E 

02 

-4.957E 

02 

2.292E 

01 

1,381 E 

03 

1.791E 

02 

9,3246-02 

1,1126 

01 

S.792E.03 

4.26 0 E 

01 

6,8856 

01 

3.7756 

Oo 

■7,897£ 

02 *4,5686 

02 

-4.760E 

02 

1.913E 

01 

1.378E 

03 

1.774E 

02 

9.2396-02 

9.728E 

00 

5,0656*03 

4.359E 

01 

6,4406 

01 

2.9506 

Oo 

-1,021E 

03 *5.8966 

02 

•5.529E 

02 

*3,3716 

01 

1.498E 

03 

1.660E 

02 

8.641E-02 

7.603E 

00 

3,9596*03 

4.360E 

01 

6,4386 

01 

2.9426 

oo 

-1.0246 

03 *5.8626 

02 

-S.937E 

02 

*3,4516 

01 

1.497E 

03 

1.656E 

02 

8,6356-02 

7.S81E 

00 

3.9486*03 

4.366E 

01 

6,4066 

01 

2.687E 

00 

-1.0S6E 

03 «5.990E 

02 

-5.591E 

02 

-3,9866 

01 

1.505E 

03 

1.651E 

02 

8,5966-02 

7,441E 

00 

3,8756.03 

4.43lE 

01 

6,1136 

01 

1.6736 

Ot 

-1,1626 

03 -7.1936 

02 

-6.1516 

02 

“ 1» 90lE 

02 

1.5836 

03 

1.S75E 

02 

8,2026*02 

4.312E 

01 

2,2456*02 

4.46 qE 

01 

5.8916 

01 

2.7186 

Ol 

-I.225E 

03 .8.2476 

02 

-6.5986 

02 

>1,5496 

02 

1.842E 

03 

1.51 BE 

02 

7.905E-02 

7.0O4E 

01 

3,6476*02 

4,625? 

01 

5,0406 

01 

5.S09E 

Ol 

-1,2266 

03 *1.1586 

03 

-7.902E 

02 

-3.683E 

02 

1,8196 

03 

1.299F 

02 

6,7636-02 

1.4976 

02 

7.7956*02 

4.626? 

§1 

5,0346 

01 

5,8306 

01 

-1.224E 

03 *1.1916 

03 

*7,911E 

02 

-3,5976 

02 

1.620E 

03 

1.297E 

02 

6,7556-02 

1.502E 

02 

7,8236*02 

4.6JbE 

61 

4,9636 

01 

6.O07E 

Ol 

-1.212E 

03 * 1,189E 

03 

*9.0156 

02 

•3.3746 

02 

1.835E 

03 

1.2796 

02 

6.660E-02 

1.569E 

02 

8.1686*02 

4.710E 

01 

4.543E 

01 

S.198E 

01 

•1.140E 

03 >1,3506 

03 

-8.6186 

02 

-4.880E 

02 

1.923E 

03 

1.171E 

02 

6,0966*02 

1,3406 

02 

6,9756*02 

4.731E 

01 

4,4176 

01 

4.4326 

Ol 

-U116E 

03 *1.3966 

03 

-8,7956 

03 

-5.184E 

02 

1.950E 

03 

1.138E 

02 

5.9286*02 

1.271E 

02 

6,6176*02 

4.6UE- 

01 

3.926E 

01 

3,9376 

Ol 

-1.017E 

03 *1,5916 

03 

*9,4J5E 

03 

-8.172E 

02 

2.048F 

03 

1,0126 

02 

5.2686*02 

1.OISE 

02 

5.263E*02 

4,9626 

01 

2.0596 

01 

2.0596 

Ol 

-7,9996 

02 *1.6576 

03 

-1.056E 

0) 

-9.OISE 

02 

2,2386 

03 

5,3056 

01 

2,7626*02 

5.305E 

01 

2,7626*02 

5.1C6E 

01 

1.5756 

01 

1.5756 

Ol 

-6,6506 

02 *2.1376 

03 

-1.15SE 

03 

-9.B41E 

02 

2,4186 

03 

4.060E 

01 

2,1146*92 

4,06OE 

01 

2,1146*02 

5.107E 

01 

1.5726 

01 

1.5726 

Ol 

-6.642E 

02 -2.1J9E 

03 

-1.154E 

03 

-9.8S4E 

02 

2.417E 

03 

4.05 IE 

Ol 

2,1096-02 

4.0516 

01 

2,1096*02 

S.lAoE 

01 

1,3 9 4 £ 

01 

1.3946 

Ol 

-6.232E 

02 «2,243E 

03 

-1.187E 

03 

*1,9566 

03 

2.494E 

03 

3.S93E 

01 

1.871E-02 

3.593E 

01 

1,871E*0 2 

5.30lE 

01 

1,3506 

01 

1.350F 

Ol 

-5.2186 

02 -2.507E 

03 

-1.289E 

03 

-1.238E 

03 

2,861E 

03 

3,4796 

01 

1,8116-02 

3,4796 

ot 

1,8116*02 

5.5HE 

01 

1.1216 

01 

1.1216 

01 

-3,8576 

02 -2.847E 

03 

-1.374E 

03 

•1.4736 

03 

2.927E 

03 

2,8896 

01 

1.5056*02 

2.669E 

01 

1,5056*02 

5,56iE 

01 

1.0666 

01 

1.066E 

01 

-3.5736 

02 *2,921E 

03 

-1.396E 

03 

-1.524E 

03 

2,9916 

03 

2.7486 

01 

1,4316*02 

2./48E 

01 

1,4316*02 

5.576E 

01 

1.039E 

01 

1.039F 

Ol 

-3,4916 

02 *2.942E 

03 

-1.403E 

03 

-1.539E 

03 

3.010E 

03 

2.678E 

01 

1,3956.02 

2,6786 

01 

1,3956*02 

5.636? 

01 

9.3156 

CO 

9.3156 

Oo 

-1.844E 

02 *3.0256 

03 

-1.429E 

Oi 

-1.595E 

03 

3,0516 

03 

2.400E 

01 

1.250E-02 

2,4006 

01 

1.250E-02 

5.712E 

01 

5.6166 

00 

7,9506 

00 

-1.509E 

02 *3,USE 

03 

-1.463E 

03 

-1,5546 

03 

3.109E 

03 

1.447E 

01 

7,5356*03 

2,0496 

01 

1.067E-02 

s.esge 

01 

6,0076 

00 

6,0076 

00 

-1,0136 

02 -3.250E 

03 

"1.5206 

03 

• 1,730E 

03 

3.217E 

03 

1,5486 

Q1 

8,0606-03 

1.548E 

01 

8,0606*03 

6.860E 

01 

7.500E 

00 

5.932E 

Oo 

-9.957E 

01 *3.2546 

03 

-1.5226 

03 

-1,7326 

03 

3,2246 

03 

1.933E 

01 

1,00bb-02 

1.529E 

01 

7,959E*03 

S.87uE 

01 

7.500E 

00 

5.7416 

00 

-9,5776 

01 *3,294E 

03 

-1.527E 

03 

-1.738E 

03 

3,2416 

03 

1.933E 

01 

1,0066-02 

1.479E 

01 

7.703E-03 

5,862? 

01 

5,6326 

00 

5.6326 

00 

-9,3486 

01 *3.271E 

03 

-1.530E 

03 

-1.741F 

03 

3,3533 

03 

1.4S1E 

01 

7.557E-03 

1.451E 

01 

7,5576*03 

5.910E 

01 

5.2506 

00 

s.asoe 

00 

-8,6386 

01 *3.2956 

03 

-1.5J9E 

OS 

-1.75SE 

03 

3,2876 

03 

1.3546 

01 

7,0 456-03 

1.353E 

01 

7,045E*03 

5.933E 

01 

5.479E 

00 

S.479F 

Oo 

•8.116E 

01 *3,3166 

03 

-1.547E 

03 

-1.77QE 

03 

3.316E 

03 

1.412E 

01 

7.3526*03 

1.4126 

01 

7,3526*03 

6.00SE 

01 

6.212E 

00 

6.212E 

00 

-6,5316 

01 -3.392E 

03 

-1.569E 

03 

>1,8236 

03 

3,4 096 

03 

1.601E 

01 

6,3366*03 

1,60 1E 

01 

B,336E*03 

6.1078 

01 

6.9376 

00 

6.9376 

Oo 

-5.0086 

01 *3,4986 

03 

-1.596£ 

03 

*1,8996 

03 

3,5396 

03 

1,7886 

01 

9,3096-03 

1.788E 

01 

9.S09E.03 

6.308E 

01 

4.600E 

00 

4.600F 

Oo 

-4,8746 

01 -3.662E 

03 

-1.8J0E 

03 

-2.023E 

03 

3.797E 

03 

1.185E 

01 

6,1726-03 

1.1856 

01 

6,172E*03 





PAGE 


Rt AGInG = U061 BLOCK = 181 Tlpt = 262,562 

*AB S P-IB P.OB PDA 

b,45<)6 01 l.ailPE 01 1.209E 0} -4,B7<l£ 01 

q 6.89j,E "I 1.078fc 01 1.0786 Oj .«.87«E 01 

b.73(|E 01 9.7B7E OO 1.U58E Oi *4,074fc 01 

6,7306 01 9,7876 00 1.0566 Oi *4,8746 Oi 

6.750F 01 9,3816 00 1,0456 Ot -4.874E 01 

6»92#E 01 6,01OE 00 4,9BoE 0<> 3.703E 01 

6,99 t E 01 4,3546 00 4,8456 i) 0 1,3926 02 

7.O60F 01 2,flbOt OO 3.721E On 2,U44fc 02 

7,14oE 01 1,9386 00 2.670E Oo 3,lilt 02 

7.2016 01 1.5056 00 2.181E Oo 3.576E 02 

7,2966 01 1,0586 00 1.420E Ofl 4,0606 02 

7.I39E 01 0,5506*01 1.329E Oo 4.222E 02 

7.4926 01 6.319E*01 1.U05E 0 0 '’4.6676 02 

7.507E 01 6.10OE-01 9,U7E.0 t 4.700E 02 

7.582E 01 6,5696-01 4.45QE-01 4.925E 02 

7.5626 01 6,3716*01 4,4236-01 4.933E 02 

7,?lgE 01 7.4OOE-01 0,000 5.061E 02 

8,OOoE 01 9.850E-01 0,000 5,4266 02 

а. 39oS 01 7.700E-01 0.000 5.801E 02 

б, 67jE 01 6.J50E-01 0,000 5,9556 02 

6.957E 01 8,0006*01 0.000 6,1266 02 

8,9586 01 8.004E-01 0.000 6,1266 02 


MAC>< 6,0 FT s 745.249 71 s 2«93,4 

GO* Ci-IP G-06 C ArtALt- 

*3.7 ME 03 -1.6t>56 03 -2,1096 03 3,0606 03 

-3.998E 03 -1,7146 03 *2,2846 03 4,2966 4,3 

*4,0346 03 -1.722E 03 -2.312E 03 4,3446 03 

■4,0386 03 -J.723fc 03 -2,5156 03 «,3496 03 

.4,0566 03 -1.727E 03 -2,3296 03 4.375E 03 

>4,1796 03 >1,7566 03 *2.4246 05 4.391E 03 

-4,2176 03 -1.764E 03 -2.453E 03 4.672E 03 

-4,2566 03 -1.7726 03 -2.4B5E 03 4,7b7t 03 

*4,2926 03 -1,7776 03 -2,5156 03 4,8556 03 

*4,3216 03 -1.7B1E 03 -2,5406 03 4,929E 03 

-4.358E 03 -1.7866 03 *2.3726 03 5.043E 03 

*«.3/2E 03 -1.788E 03 -2.5B4E 03 5,0966 03 

*4,4116 03 -1.793E 03 -2.6186 03 5.2B0E 03 

*4.4146 03 -1.7936 03 -2.620F 03 5.297E 03 

•4.431E 03 >1.7966 03 -2,6356 03 5.382E 03 

-4.4JIE 03 -1.796E 03 -2.6S5E 03 5.382E 03 

«4,4*>5E 03 -1.7996 03 -2.666E 03 S,43ug 03 

*4,4726 03 .1.806E 03 -2.666E 03 S.532E 03 

-4.4816 03 -1.815E 03 -2.666E 05 5,6376 03 

-4.408E 03 -1.B23E 03 -2.6666 03 5.691E 1)3 

-4,S02E 03 >1.8366 03 -2.666E 03 5.714E 03 

-4.S02E 03 *1.8366 03 -2.666E 03 5.714E 03 


P-lb/PSO P*1P/P70 P.04/P80 P-OB/PTO 

3,1146 01 1.6236-02 5,!16b 01 1,6236-02 

2,7786 01 l,446fc.02 2.7786 01 1,4466-02 

2.5226 01 1.3136*02 2.726E 01 1,4196-02 

2.5226 01 1,3136*02 2.7206 01 1,417E*02 

2.4186 01 1 .2596-02 2,6936 01 1.402E-02 

1,5496 01 R,0646.03 1.2836 Ui 6.682E-03 

1,1226 01 5.842t»03 1.249E 01 6.5016-03 

6.3141 00 3,2876*03 9,5896 00 4,9936*03 

4.995E 00 2.6016-03 0,8806 00 3.583E-03 

3.8786 00 2,0196.03 5.621E Oo 2,9276-03 

2.725E 00 1,4196.03 5,8596 Oo 1 .905E*i>3 

2.2036 00 1,1476-03 3.425E 00 1.783E-03 

1,6286 00 8.4796-04 2,5906 00 1,3496-03 

1,5726 00 8.1856*04 2.J49F. 00 1.223E-03 

1.6936 00 8,8146*04 1,1476 00 5,9716*04 

1.693E 00 8,8186*04 1.J40E 00 5.936E-04 

1.9076 00 9,9306*04 0.000 O.OOO 

2,5306 00 1.3226*03 0,000 0,000 

1.984E 00 1.0336*03 0.000 0.000 

1 ,585E 00 6,252E*04 0,000 0,000 

2,0626 00 1,0736*03 0.000 0,000 

2,0636 00 1,0746*03 0,000 0.000 
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READING S 0061 BLOCK = 181 TIpE <= 262,562 MAC* 6.0 PT a 705.209 TT a 2993, 


PAGE 6 


X DDR AG CORAG CF HC 

O.OOoE 01 1.098E 02 1.0986 Oa 2,5216*03 4.850E-02 
O.OOtE 01 1.9065*01 I.1006 Oa 2,9516*03 6.744E-02 
0.O63E 01 0.275E 00 1.1435 Oa 3.0476*03 7.W2E-02 
O.lloE 01 8,90lE 00 1.232E Oa 3.198E-03 7.731E-02 
0,15oE 01 7.078E 00 1.303F Oa 3.325E-03 8,0195-02 
O.lbjE 01 1,B«2E 00 1 ,3216 Oa 3.3405*03 8,056E«02 
0.210E 01 8,5075 00 1.0065 Oa 3.3215*03 6.4O2E-02 
4.24 6 F 01 5,2665 00 1.469F Oa 3.445E-03 6.031E-02 
«.26oE 01 2.287E 00 1.4926 Oa 3,488E*03 5,783E*02 
0.359E 01 1.035E 01 1.6356 Oa 3,877E»03 4.3256*02 
4.36o6 01 1,217E«01 1.636E Oa 3,466E»0S 5,0006*02 
4,3666 01 7,3625*01 l.b4«e Oa 3.0025*03 S,057E»02 
0.031E 01 6,3405 00 1.707E Oa 3,5635*03 4,4416*02 
4,«6 0 E 01 3.685E 00 1.744E Oa 3,7135-03 3.910E-02 
4.625E 01 7.897E 00 1.823E Oa 5.061E-03 1,906E«02 
4.62 6 E 01 3.2605.02 1.823E Oa 4,3605-03 2,3636-02 
4,63 b6 01 3.477E.01 1.8276 Oa 4.276E-03 2.376E.02 
4 *71oE n 2,4885 00 1,8525 Oa 3,8575-03 3,3«7E»02 
4,73iE 01 9,2165.01 U661F 02 3.7755*03 3,5555.02 
4,8ljE 01 4.3866 00 1.905E 02 4.320E-03 3,076E»02 
4.9628 Oi 1,0715 01 2,0125 Oa 3,2715*03 3,6925*02 
5.106E 01 ~l,0«7e 01 2.1172 Oa 3,6086.03 2.919E.02 
S.107E 01 A.744E.02 2.1172 02 3.063E*O3 3,4476*02 
5,16 0 E 01 3.194E 00 2,ia92 Oa 2.912E-03 3.3696.02 
5.301E 01 7.509E 00 2.2246 Oa 2,8(I1E*03 3,2716*02 
5.51jE 01 9,769 e 00 2.322E 02 2,866£.03 2,7606*02 
5.561E 01 2.283E 00 2.345E 02 3.O71E.0J 2.4B7E.02 
5,57 6 E 01 7,4245-01 2,3526 02 3.101E-03 2.435E-02 
5.6366 01 1,3095 00 2.3656 Oa 2,9566*03 2,1826.02 
5.712E 01 1.779E 00 2.383E Oa 3.166E-03 '1.715E.02 
5.8555 01 3,3845 00 2,4176 Oa 3.0176*03 1.642E*02 
5,8606 01 2,1015*01 2.419E 02 3.087E.03 1,7136*02 
S.874E 01 5,301E*Ol 2.424E Og 3,1516.03 1.662E.02 
5.8826 01 3,322E«Ol 2,4276 02 3.422E»03 l,4oie«02 
5.91oE 01 1,1765 00 2.4396 02 2,9625*03 1,516E.02 
5.9336-01 8,818E»01 2.448E02 2,9406*03 1.570E.02 
6.00SE 01 2.7U4E 00 2.475E 02 2.975E-03 1.66JE-0H 
6.107E 01 3,796£ 00 .2,5136 02 3,0886*03 1.7oflE«02 
6,3006 01 B.154E 00 2,5956 Oa 3,!20£-03 W3J2E-02 
6.45 0 6 01 5.2436 00 2.647E Oa 3.081E-03 2,229E»02 
6.696E 01 7.752E 00 2.7256 Oa 3.423E-03 1,8586*02 
6.734E 01 1,197e 00 2.737E 0 Z 3,47«E-03 1.751E-02 
6.738E 01 1,2266*01 2.738E Oa 3,466E*03 1.743E.02 
6.756E 01 6,1786-01 2.744E Oa 3,4595*03 1.7A4E-02 
6,9245 01 5,4465 00 2.799E O2 3.310E-03 1,3686*02 
6,99}E 01 2.101E 00 2,820E Oa 3.276E-03 1.241E.02 
7,0682 Oi 2,2535 00 2.842E Oa 3,2036*03 9.73BE-03 
7.14 0 6 01 1,8475 00 2.B61E Oa 3,1515*03 6.0J8E-03 
7,2016 01 1,3686 00 2.874E Oa 3.115E-03 6,9056*03 
7.29 6 E 01 1.841E 00 2.89JE Oa 3,051t*03 5.216E-03 
7,3396 01 7,2606*01 2,9006 Oa 3,0305-03 4.7O2E-03 
7.492E 01 2.288E 00 2.923E Oa 2,9796-03 3,8516*03 
7.507E 01 1.9205*01 2.925E Oa 2,9676*03 3.649E-03 
7.58 2 6 01 8.372E-01 2,9336- Oa 2.9105*03 2.8676*03 
7.SSjE 01 1,4466*03 2.933E Og 2,9095*03 2.063E-03 
7.715E 01 S.079E-01 2.93B6 Og 2.950E-OJ 3,5595-03 
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6,0 Pi s /US.2<*9 tT b 2993,0 

X DOPAG CDRAG CF HC 


0,OOOE PI UtUOE 00 2.9S0E 02 2.9796-03 U.3636-03 
6,39oE 01 1.225E 00 2.9&2E 02 2.919E-03 3.6156-03 
8,67lF 01 5,O98E»0l 2.968E »2 2,8696*03 3.OU5E-03 
8,9576 01 2,3026-01 2.9706 02 2.898E-03 3.6616*03 
8.95AE 0-1 0,000 2.9706 02 2,898E*03 3.662E-03 



READING * 0061 BLOCK = 101 TJmE » 262,562 MAC* 6,0 PI e 7«5.2“9 TT b 2993, 


PAGE 6 


RAMJET PERFORMANCE 


engine performance 


inlet 


CALCULATED THRUST,,,.,,,,,,, 207, IL0F) 

MEASURED THRUST,.,. J26, (LbP) 

CALCULATED SPECIFIC IMPULSE.,,.,. 485, (L0F»StC/L8M) 

MEASURED SPECIFIC IMPULSE,,,,. 596. CLtiF-SEC/LBM) 

CALCULATED thrust COEFFICIENT,.. 0,1070 

MEASURED THRUST COEFFICIENT,,,,,,,,,,,,,, 0,1315 


REGENERATIVEbCOOLEO E n GINE PERFORMANCE 
CALCULATED 

stream THRUST.,. 3255. (LBF) 

NET TrRUST, .. 410, (L8F) 

SPECIFIC IMPULSE,,...,,,,.. 794, llBF»SEC/L8 M ) 

THRUST COEFFICIENT. 0,1641 


ANGLE OF ATTACK .. 

MASS FLOW RATIO... 

ADDITIVE DRAG COEFFICIENT.. 

LIMITING PRESSURE RECOVERY EFFICIENCY.,., 

DELTA PT2..,..... 

TOTAL PRESSURE RECOVERY ■ SUPERSONIC,,,,. 
TOTAL PRESSURE RECOVERY » SUBSONIC,,,,,,, 
INLET PROCESS EFFICIENCY • SUPERSONIC..,, 
INLET PROCESS EFFICIENCY ® 80BSOMC,,,,,. 
KINETIC ENERGY EFFICIENCY » SUPERSONIC, 
KINETIC ENERGY EFFICIENCY - SUBSONIC.,.., 
ENTHALPY at PO • SUPERSONIC,,,,..,,,..,,. 
ENTHALPY AT PO - SUBSONIC.,,............. 


0,000 (DEGREES) 
0,5026 
0,0955 
0.1531 

0,1166 (PSD 

0.3269 

0.155(1 

0.0814 

0,9012 

0.9256 

0 , 6614 

1,66 (BTU/L8M) 
32,56 (BTU/LBM) 


MOMENTUM ANO FORCES 

INlgt FRICTION DRAG,..,,,,,,. 109,6 (LBP) 

INLET MOMENTUM CHANGE,,,,,,,,.,.,,,,. *b99,7 UBP) 

COMBUSTOR FRICTION DRAG.163.6 (LBF) 

COMBUSTOR 8TRUT DRAG.i . -11.06 (LBF) 

C0Mbu S TOR MOMENTUM CHANGE,,,,,,,,,,,,,,,, 329, (LBF) 

NOZZLE FRICTION DRAG.23.31 (LBF) 

NOZZLE STRUT DRAG,,.. -0,00 (LBF) 

NOZZLE MOMENTUM CHANGe.,,,,..,,.,, 638. (LBF) 

NOZZLE PRESSURE INTEGRAL,. 661, (LBF) 

EXTERNAL FRICTION DRAG,,,.,. 61,45 (LBF) 

EXTERNAL PHESSURE INTEGRAL.... -1101, (LBF) 

TOTAL EXTERNAL DRAG,... -1243, (LBF) 

TOTAL'STRUT DRAG,.. -11,06 (LBF) 

CAVITY FORCE,.. -1125, (LBF) 

calculated load cell FOfice.... - 2101 . clbf) 

HEA8UREt> LOAD CELL FORCE.,,,, -2040, (LBF) 

fuel vacuum specific impulse o.o, o.o. - 100.0, *ii9,a< 


combustor 


FUEL-AIR RATIO,,..,,.,,. 0,0403 

EQUIVALENCE RATIO...,..,,,...,,.,,.,,,.., 1,227 

COMBUSTOR EFFICIENCY..,......,,....,.,.., 0,396 

TOTAL PRESSURE RATIO. 0.0767 

COMBUSTOR EFFECTIVENESS,...... 0,4940 


INJECTOR DISCHARGE COEFFICIENTS 0,7040, 0.4973, 0,7721, 0,7006 
NOZZLE 

VACUUM STREAM thrust COEFFICIENT - CS,,„, 0.9816 


NOZZLE COEFFICIENT - CT,..0,9063 

PROCESS EFFICIENCY... 0,9977 

KINETIC ENERGY EFFICIENCY,.,.. 0,9603 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE.34,864 (JN) 

SPIKE TRANSLATION,,,, .. 2,6005 (JN) 

INLET THROAT., .... 40,400 (IN) 

COWL LEADING EDGE,.,,,,,,,,,,.. 37,465 (IN) 

NOZZLE SHROUO TRAILING EDGE... 75,626 <IN) 

NOZZLE PLUG TRAILING EDGE.. 69,577 (IN) 

STRUT LEADING EDGE .. 50,741 (IN) 

STRUT TRAILING EDGE... 67,341 (IN) 

CONBUgTOR EXIT,,,,,,,... 67.341 (IN) 


INJECTORS 

IA 

IB 

1C 

2A 

2C 

3A 

3B 


station 

40,400 
43,566 
44,300 
51.061 
46,250 
56,351 
58,536 
47,066 


VALVE 

A 

b 

D 

E 






















































Reading 61 

t = 273-36 sec. 

's were-higher than planned. 

Test cell pressure was high which resulted 
in slightly increased AIM nozzle pressures, 
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READING = 0061 BLOCK a 193 TIpE = 3/3.368 MCh 6,0 Rf a 745.749 T1 a 3001,5 

RAMJET PERFORMANCE 


03 / 04 ) I'T 

PAGE 1 




report 



p 

T 

h 


GAMMA 

MCJLWT 

SONY 

MACH 

VFL 

S 

w/A 

IS 

A/AC 

WIND TUNNEL 

1 

0 5 











0.000 

745,749 

3001 

670,0{ 

795) 

1,2928 

26.955 

2581 







0.000 

0.390 

408 

-31.If 

98) 

1.3989 

28.954 

969 

5,987 

592i 

1.828 

0.10609 

13.415 

0.4937 

SPIKE TIP 

NS 

2 

0 6 











O.6O0 

19,062 

3001 

670,01 

79S) 

1,2926 

28,954 

2581 





13,415 

0,4937 

0,600 

17.433 

3941 

651, et 

777) 

1,2946 

26,954 

2557 

0,374 

955 

2.079 

0.10609 

WIND TUNNEL 

3 

0 0 











0,000 

745.749 

3001 

670.Of 

795)' 

1.2928 

28,955 

2581 





13,961 

0,4937 

0,000 

0,413 

414 

-29,5t 

99) 

1,3989 

28,954 

998 

5,931 

5916 

1.828 

0,11040 

SPIKE TIP 

NS 

4 

0 0 










O.6O0 

19,062 

3001 

670.Of 

795) 

1 ,2926 

28,954 

2581 






0,4937 

0.600 

17,279 

2935 

650.Of 

776) 

1.2948 

28,954 

2555 

0,392 

1001 

2.079 

0.11040 

13,961 

inlet throat 

5 

0 6 











40,400 

252,216 

2862 

628,Of 

754) 

1,2972 

28,954 

2528 





13,415 

0,0583 

40,400 

15,496 

1447 

22Q.lt 

3ST) 

1.3510 

28,954 

1832 

2,442 

4474 

i.eee 

0,89766 

INLET UPNR8K 

6 

0 3 











40,400 

252,216 

2862 

628,Of 

7 5 «) 

1,2972 

28,954 

2525 





13,415 


40.400 

13,290 

1390 

213,If 

3«2) 

1.3543 

28,954 

1796 

2,534 

4556 

1,888 

0,61624 

0,0642 

inlet dnnrsk 

7 

0 4 











40.400 

114,252 

2662 

628,Of 

75«) 

1,2972 

28,954 

2525 





13.415 

0,0642 

40.400 

97,640 

2760 

597.7( 

724) 

1.3004 

28,954 

2483 

0.496 

1232 

1.942 

0,81624 

combustor 

0 

8 

1 4 











40,410 

139,144 

3335 

631,3f 

939) 

1,2758 

27,827 

2757 





13.4S2 


40.410 

29,986 

2355 

321.ec 

637) 

1.3090 

27.830 

2347 

1,677 

3935 

2.061 

0.90216 

0.0583 

COMBUSTOR 

0 

9 

2 4 











40,652 

127,726 

3510 

629,e< 

992) 

1,2669 

26,041 

2808 





13,482 


40.652 

35.497 

2649 

351,7( 

?23) 

1,2966 

28,047 

2467 

1,512 

3730 

2,075 

0.90734 

0,0580 

COMBUSTOR 

0 

10 

3 202 











41.122 

120.940 

3546 

626,9f10 o2J 

1.2649 

26,094 

2817 





13,482 

0,0583 

41.122 

45,330 

2666 

404,9t 

789) 

1,2866 

28,100 

2556 

1,304 

S332 

2.079 

0,90289 

combustor 

0 

11 

4 200 











41,500 

115.00? 

3536 

624,4(10q0) 

1,2651 

28,094 

2814 







41.500 

54,134 

3009 

450,2( 

a 3 4) 

1.2837 

28,100 

2614 

1.129 

2952 

2,082 

0,88890 

13,482 

0,0592 

COMBUSTOR 

0 

12 

5 200 











41.632 

113,334 

3536 

623.5f 

999) 

1.2652 

28.095 

2814 







41,632 

56,056 

3040 

460,3f 

B43) 

1,2826 

26.100 

2627 

1.088 

2656 

2.083 

0.88201 

13,462 

0,0597 

COMBUSTOR 

0 

13 

6 21 











42,122 

99,322 

3525 

620,2( 

996) 

1 ,2653 

28,094 

2810 







42,122 

37,143 

2848 

399,K 

78") 

1,2892 

28,100 

2549 

1,305 

3326 

2.091 

0.64696 

13,482 

0.0620 

COMBUST op 

0 

14 

7 21 











42,46o 

84,713 

3518 

617,7( 

994) 

1,2654 

28,094 

2807 







42,46o 

38,498 

2968 

437.2< 

821) 

1,2850 

26,100 

2598 

1.157 

3006 

2.102 

0.82119 

13,482 

0.0641 

COMBUSTOR 

0 

IS 

8 21 











42,622 

76,633 

3514 

616.S( 

992) 

1,2654 

26,094 

2805 







42,622 

37,972 

3004 

448.9C 

8 3 2) 

1.2837 

28.099 

2612 

1,109 

2896 

2,107 

0.80674 

13.482 

0.0662 

COMBUSTOR 

0 

16 

9 21 










43,607 

60,354 

2780 

613,4( 

805) 

1.3018 

26.192 

2621 







43,607 

36,589 

24/3 

514,if 

70T> 

1,3120 

26.192 

2461 

0,898 

2230 

2,151 

0.72803 

13.529 

0,0726 

COMBUSTOR 

0 

17 

10 21 











43.617 

61,646 

2641 

613.4( 

762) 

1.3081 

26.050 

2568 







43,617 

36.575 

3332 

S14.4C 

6 6 4) 

1,3184 

26,050 

2422 

0,918 

222 S 

2.136 

0,72625 

13,529 

0,0727 

COMBUSTOR 0 

18 

11 21 • 











43,682 

60.645 

2618 

612.5( 

755) 

1.3092 

26,029 

2559 







43,662 

36.463 

2319 

516.9< 

660) 

1,3191 

26,029 

2417 

0,905 

2189 

2.135 

0.72364 

13,529 

0.0730 


M1MTM 0 IV A C Phi ETAC 
3519 9,765 187.6 

3603 1.575 190,0 

3619 10.151 187,6 
3619 1,717 187,6 

3097 63.031 156,3 
2118 57,798 157.9 
3118 15,623 157,9 
2097 55.167 153.5 0.15 0.71 
2090 52,596 155.1 0,15 0,94 
2073 46,756 153.8 0,15 1,00 
2058 40.781 153,7 0.15 1.00 
205« 39,177 152,4 0.15 1,00 
1963 43,880 147.1 0,15 1,00 
1892 36,560 140,3 0,15 1,00 
1846 36.306 137.1 0.15 1.00 
1618 25,227 119,6 0,26 0,12 
1617 25,111 119,5 0,26 0,02 
1602 24,613 116,4 0,26 0,00 



RfcAOIuG = 0061 BLOCK a.}93 U*E b 273,362 nACM 6.0 PT 
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, , P T H GA«pA MOLWT SONV MACH VEU 8 rif A W a/Ac 

^tokbustor o 19 12 21 

"jjfl.310 50,611 2589 600.lt 7«6> 1,3102 26,02© 2S«6 

80.310 01,667 2026 552,3( *931 1,3155 26,026 207 0 0,632 laio 2,139 0,69917 li.529 0,0755 

COMBUSTO* 0 20 13 21 

O0,«0o 51,700 3287 596,5( 9*0) 1,2766 26,796 2790 

00,800 05,715 3200 566.91 9 3 2) 1,2797 26,797 2756 0,001 1217 2,197 0.6B197 13.529 0,0775 

COMBUSTOR 0 21 10 21 

*6,250 56,606 2583 616,51 8a9) 1,3138 21,672 2790 

06,250 55.700 2S73 612,7( 6s6) 1,3101 2i,o72 2785 0,137 037 2.073 0.6MS87 13,777 0,oB33 

C0M6U$T0P 0 22 15 21 

06,260 56.786 2305 616.3{ 8 O 0) 1.3207 21.076 2682 

06,26o 55.769 2335 612,fc( 8<)0) 1,3251 21.076 2677 0.162 850 2.002 0.60096 13.777 0,0830 

COMBUSTOR 0 23 16 21 

06,00a 57.583 2300 610,OC 7p9) 1,3266 21,006 2662 

06,002 56,750 2296 6l0.9( 7e5) 1,3269 21,008 2657 0,108 J90 2,038 0.68000 13,777 0,0880 

COMBUSTOR 0 24 17 21 

07,117 52.950 2267 602,17 7?5) 1,3279 2J.003 2602 

07,117 09,795 2233 589,31 7&2) 1,3291 21,883 2623 0,305 SOI 2,036 0.61052 13,777 0,0875 

COMBUSTOR 0 25 18 21 

07.310 50.393 3767 598.8C1328) 1,2531 22.795 3209 

07.310 07,922 3729 5«2,0(l3t2) 1,2507 22,796 3195 0,260 907 2.579 0,60368 13,777 0.0891 

COMBUSTOR 0 26 19 21 

oe.ilo 87,375 2057 586,o( 8<j2) 1,3186 Pi,636 2789 

OB.Jlo 00,277 2362 509,jf 8 0 7) 1,3218 21,636 2679 0,500 1301 2.071 0.55181 13.777 0,0975 

COMBUSTOR 0 27 20 21 

09,64a 83,086 2186 558,91 7aO) 1,3300 21,071 2595 

09*602 20.325 1800 818,6< 608) 1,3087 21.871 2370 1.117 2687 2,880 0.82590 13,777 0,1263 

COMBUSTOR 0 26 21 21 

51,002 33,795 2135 572,31 698) 1.3358 18,300 2780 

51,082 18,600 1007 832,51 7fl8) 1.3005 10,300 2573 1,020 2605 2,782 0,35313 ia,038 0,1552 

COMBUgTQH 0 29 22 7 

51,092 37,820 1970 572,21 701) 1,3036 18,192 2692 

51,092 18,592 1602 832,31 682) 1,3567 18,192 2067 1,072 2686 2.786 0,35268 18,038 0,1558 

COMBUSTOR 0 30 23 0 

51,622 36.269 2082 563,S( 625) 1,3362 16,277 2753 

51,622 17,958 1738 417,91 680) 1,3515 10.277 2528 1,068 2699 2,770 0,32980 18,038 0,1662 

COMBUSTOR 0 31 20 5 

33,032 32,962 2302 502,31 9 3 2) 1,3252 18,089 2889 

53.032 ’ 15,398 1937 367.71 756) 1,3803 16,889 2682 I,119 2936 2,621 0,28111 t fl .038 0,1950 

COMBUSTOR 0 32 25 5 

55,132 29,686 2613 516,7ClO<j5) 1,3119 16,723 3017 

55,132 ll,5f2 2075 26j,et »j J) 1,3312 16,723 27p8 1,266 3828 2.866 0,23000 18,038 0,2379 

COMBUSTOR 0 33 26 8 

55.632 29,085 2659 511.011060) 1.3096 18.765 3037 

55.632 10.800 2091 263,21 8j7) 1,3299 16,765 2715 1,298 3520 2.873 0.22099 18.038 0.2880 

COMBUSTOR 0 30 27 3 | 

55,76q 28,990 2665 510.1(1067) 1,3092 18,772 3000- 

10,562 2 ? 67 257.X C 8i5) 1.3300 18.772 2711 1^312 3558 2.870 0.21872 18,038 o,2S06 

COMflUsTOR 0 35 28 5 

56.330 23,800 3175 503,9(1205) 1,2800 19,170 32S2 

COMBuItoR ,,<4 °0 2 36 9 a9 28 ’fl £l0l<<) 1,5060 l 9 t!72 2950 1,259 3?1S 2.986 0.16866 18.038 0.3250 

57.1«2 26,107 3033 897.2(1223) l.29t« 19,070 3196 

57,l “2,. = 7,0il2 2252 ®7 fl ) 1.3191 19,071 2783 1.501 0176 2.927 0.16116 18.038 0.3001 

COr0U$TOP 0 37 3u U 

58,567 24.856 3098 487,5(l2u9) 1,2861 19,130 3218 

58,567 6,233 2251 llU.bf 876) 1,3161 19,135 2776 1,560 0303 2.930 0.18695 18.036 0,36/9 


MOMfM 0 1VAC PHI ETAC 
1083 17,090 109,6 0,26 0.00 
1819 1 £,096 108,9 0,26 0,53 

1376 8,381 99,9 0,62 0.08 

1377 0,388 100,0 0,82 0,01 

1390 3.923 100.9 0,82 0,00 

1859 7,685 105,9 0,82 0,00 

1882 8,505 107,6 0,82 0,83 

1580 11,898 118,7 0.82 0,06 
1791 17,522 130.0 0,02 0,01 
1893 10,515 130,9 1.81 0,03 
1890 10,501 135.0 1,91 0.00 
1902 13,837 138,3 1,41 0,03 
2058 12,910 186.6 2.41 0,00 
2197 12,273 156,5 1.01 0,10 
2220 12,103 156,8 1.81 0,16 
2230 12,092 158.9 1,81 0,16 
2803 9,736 171,2 1,41 0,26 

2835 10,858 173.5 1.01 0.23 
2802 10,058 176,6 1.81 0.25 



ORIGINAL PAGE 
OP POOR QUALE 
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SONV MALM VEL 6 


COMBUsTOR 0 
1)8,622 23,002 
56,622 7.039 
COMBUSTOR 0 

58.762 23,027 

56.762 6,053 
COMBUSTOR 0 
58,662 25,362 
58,862 5.805 
COMBU$TOR 0 

39.122 26,228 

59.122 5.550 
COMBUSTOR 0 
59,JAs 25.165 
59.3AB 5.972 
COMBUSTOR 0 
60,072 22.676 
60.072 7,325 
COMBUSTOR 0 
61,092 22,901 
61,092 „ 7,125 
COMBUSTOR 0 
63,102 30.219 
63,102 9.775 
COMBUSTOR 0 
64,522 22,160 
64,522 11,919 
COMBUSTOR 0 
66,96b 20,982 
66,986 10,864 
COMSUsTOR 0 

67.362 19,482 
67,}6 2 10,358 
COMBUSTOR REGER 

67.362 19,482 


89,59b 0.572 

NOZZLE p 0 REGEN 
89.596 19.4B2 

89,590 0.390 

FICTIvE C0M8USTR 

67.362 252,216 

67.362 0,390 

FICTIyE NOZZLE 
.89,598 18,741 

89,598 0,521 


38 31 4 

3225 487.3(l3p6) 1 

2460 140.0( 964) l 

39 32 3 

3228 486,5(1307) 1 

2457 136.6( 9 6 3) 1 

40 33 6 

3050 486,0(1230) 1 

2166 93.0( Bal] 1 

41 34 4 

3006 484,2(1211)'1 

2083 76,0( 8 0 6) l 

42 35 4 

3095 462,6(1249) 1 

2213 89,2( 8 6 0) 1 

43 36 4 

3362 477.2(1365) 1 

2612 132,2(1027) 1 

44 37 3 

3375 469,8(1370) 1 

2601 113,8(1022) 1 

45 38 6 

2908 457,6(1168) 1 

1867 3,7( 7t7) 1 

46 39 5 

3690 449,4(1507) 1 

3244 232.6(l3ol) 1 

47 40 3 

3670 433,3(1497) 1 

3200 205.5(1261) 1 

48 41 3 

3673 430,8(1499) 1 

3222 211,4(1291) 1 

49 42 21 

4000 603,4(1652) 1 

3401 297.5(1373) 1 

50 43 3 

3673 430,8(1479) 1 

1598 »492»6( 593) 1 

51 44 3 

3673 430,6(1479) j 

1484 *537.8( 546) J 

52 45 4 

4000 603,4(1652) I 

1628 o399,6C 686) 1 

53 46 4 

4000 603,4(1652) 1 

1661 o467,t( 6i9) : 

73 66 0 

5124 430,8(2152) ! 

13Q0«1348,2( 456) ] 

74 67 0 

3604 395,9(1466) : 

1575 *501,6( 564) 


0.14851 14.0A8 0,3fc91 


0.14747 14,038 0,3717 


0,14917 14,036 0.3674 


1 0.14863 14,038 0,3666 


0,14833 14.038 0,3695 


I 0,14605 14,038 0,3793 


I 0,14511 14.038 0,3777 


1 0,15016 14,038 0,3650 


» 0,15423 14,038 0.3553 


) 0,14620 14,038 0,3749 


i 0.13591 14,038 0,4032 


1 0.02829 14,036 1,9370 


1 0.02333 14,038 2,3495 


I 0,02829 14,038 1,9371 


0,02190 14,038 2,5024 


,0387u 14,038 1,4146 


0,02829 14,036 1,9371 


hUMTM U IV AC PHI ETAC 
2484 9.620 176,9 1,41 0.28 

2467 4,589 177,2 1.41 0.28 

2489 10.280 177,3 1.41 0,24 
2496 10,439 177.8 1,41 0,23 
2501 10.229 178,2 1,41 0.25 
2517 9.431 179.3 1.41 0,31 

2531 9,519 180,3 1,41 0,31 

2526 11,122 179,9 1,41 0,23 
2522 7.694 179,6 1,41 0,39 

2516 7,671 179,2 1,41 0,39 

2515 6.996 179,2 1,41 0,39 

2593 6,264 184,7 1,41 0,39 

3224 2,989 229,7 1.41 0,39 

3272 2.524 233,1 1.41 0,39 

3375 3,115 240,4 1,41 0,39 

3443 2.491 245,3 1.41 0,39 

4258 5 ,b81 303,3 1.41 1,00 

3163 2.947 226.7 1.41 0,3.9 
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READING c 006 1 BLOCK 

XABg P-IB 

6,9816-01 l,O60fc OO 
1.0366 01 1.0606 00 

3.07 0 E Ot 2.2756 00 
3.508E 01 4,0056 00 

3.5S5E 01 0.H5E 00 

3,60*6 01 3,9056 00 

i.MSE 01 4.291E 00 

3,701E 01 4.295E 00 

3,75oE 01 4,0936 00 

3.75JE 01 4.091E 00 

I.8O3E 01 3.67SE 00 

3.817E 01 5,039E 00 

3.875E 01 9,7566 OO 

3.90iE 01 t.tBOE 01 
3.950E 01 1.200E 01 

3,9636 01 1.371E 01 

4.Q0&E 01 1,7?SE 01 

4,04<j 6 01 2,870g 01 

4»0«lE 01 3,B99£ 01 

4.065E 01 3.587E 01 

4.112E 01 4,9216 01 

O.lSoE 01 S.992E Q1 

4.163E 01 6,1356 01 

4,2126 Oi 6.664E 01 
4.246E 01 7,027s 01 

4,2626 01 6.967E 01 

0,36 1 £ 01 6,599£ 01 

4.362E 01 6,5956 01 

4.36e£ 01 6,57i£ 01 

«.03lE 01 6.3J7E 01 

4.40OE 01 6,1S«£ 01 

4,6256 Ot 5.21AE 01 
4.626E 01 5.207E 01 

4,«4 0 E 01 S.U5E 01 
4.7126 01 4.651E 01 

4.73J6 01 U.S26E 01 
4,81iE 01 «,0J5E 01 

4,96oE 01 2,032E 01 

5.10BE-01 1.860E 01 

5,IO9E 01 1,8596 01 

5.162E 01 1.796E 01 

5.30JE 01 1.539E 01 

5,5I3E 01 1,1516 01 

i,563E Ol 1,0808 Ot 
5.S76E 01 1,0566 01 

5,6386 01 9,«03E 00 

3,71 <|E 01 6.096S 00 

S.8S7E 01 6,233E 00 

5,862E 01 7.912E 00 

5.876E 01 7.912E 00 

6,88aE 01 5.895E 00 

5.912E 01 5.550E 00 

5,935t 01 S.972E 00 

6.OO7E 01 7.325E 00 

6,lO9E 01 7.125E 00 

6,3106 01 4.7756 00 


-193 TIvE a 273,362 

P-OB PDA 

O.OOO -4,6406-01 
0,009 -3.5316 01 

0,000 « 1,7o5E 02 

0,000 «3,7«0E 02 

0,000 -U,HO£ 02 

0,000 -4.5216 02 

O.OOo -u,fl7SE o2 
0,000 -5,3506 02 

5.6936 OO -6.3688 02 
5.7426 0 0 -6,3706 02 
9.97JE Oo -6,325E 02 
1.1128 Ot -6,27ot 02 
1.373E Oi -6.185E 02 
1.490E Ot -6.171E 02 
1.711E Ot -6,170b 02 
1.771E Ot -6,1606 02 
2.399E Ot -6,H)«E 02 
3.0BJE Oj -6.078E 02 
3.099E Oi -6,0766 02 
3.512E Oi .6,0956 02 
4,1456 Oi -6.181E 02 
4.834E 0j -6,2686 02 
5.076E Oi -6,2836 02 
7.6506 0 0 -6.912E 02 
6.722E Oo -7.775E 02 
6.275E Oo -8,1656 02 
7,1876 Oo -1,0366 03 
7.196E Oo -1,0366 03 
7»25bE Oo -1.050E 03 
1.997E Ol -1,1636 03 
2,989g Oi -1,22SE 03 
5,92bE Oi -1.221E 03 
5.947E Oi -1.219E 03 
6,2356 Oi -1,206E 03 
5,I06E Oi -1,1356 03 
5.058E Oi -1,1116 03 
4.020E Ol -1,0106 03 
2.0326 Oi -7.879E 02 
1,8606 Oi >6,4306 02 
1.Q59E Ol «6,024E 02 
1.79&E Oi -5,9196 02 
1.539E Oi .4,6666 02 
l.lSlE Oi -3.205E 02 
1,0908 Oi -2.91SE 02 
1,Q56E Oj -2,8096 02 
9.40SE Oo -1,0986 02 
7.987E O 0 -7.612E Ol 
6.233E 0 0 *2,5526 01 
6,1666 Oo -2,3766 01 
5.99JE 0 0 -1,9806 Ol 
5.895E Oo -1,7416 01 
5.550E Oo -9,938E 00 
5.972S Oo -4.3J3E 00 
7.325E 0 0 1,3696 01 

7.J25E Oo 3,0436 01 
4,77SF 0 0 3,1816 01 


«ACm 6,0 Pt a 745,i 
QOX 

0,090 0,000 

0,000 0,0 0 0 

0,000 0,000 

0.000 0,000 

0,000 0,000 

2,3366 02 -2,3366 02 
2.393E 02 -2.3936 02 
2,9676 02 -2.«67E 02 
2,5406 02 -2,500b 02 
2.S40E 02 -2,5906 02 
2.622E 02 -2.622E 02 
2,6966 02 *2■ 696 E 02 
4,3066 02 -2.774E 02 
4,5076 02 - 2.8486 02 
4,9636 02 -3.0206 02 
5,0536 02 -3.074E 02 
5.322E 02 >3,2426 02 
5,6J6E 02 -3,446E 02 
5,6496 02 -3.45IE 02 
5.8U0E 02 -3,5816 02 
6.233E 02 -3.847E 02 
6.562E 02 -4.075E 02 
6.601E 02 -4,1586 02 
7,1356 02 -4.4S3E 02 
7.462E 02 «4,723E 02 
7,6236 02 -4,8436 02 
d,9lOE 02 -5,6336 0 2 
8,9266 02 -5,6426 02 
9,0326 02 -5,6986 02 
1.017E 03 -6,2606 02 
1.120E 03 -6,7266 02 
1,4«6E 03 >8.0896 02 
1.4986 03 -B.098E 02 
1.4806 03 -8.226E 02 
1,6446 03 -8.8536 02 
1,6896 03 -9,0176 02 
1,8796 03 -9.681E 02 
2.239E 03 -1.086E 03 
2.5/26 03 -1«1856 03 
2.574E 03 -1,1866 03 
2,6966 03 -1.219E 03 
2.993E 03 -1.302E 03 
3•3836 03 >1,4 0 66 03 
3.4286 03 -l.«27£ 03 
3.4496 0} -1.4336 03 
3.532E 03 -l.«60E 03 
3.6266 03 -1.493E 03 
3.762E 03 -1.548E 03 
3.766E 03 -1,5506 03 
3.7776 03 -1.554E 03 
3,7846 03 -1,557E 03 
3,8066 03 -1.566E 03 
3.830E 03 -1.5736 03 
3.907E 03 -1,5946 03 
4,01 IE 03 -1.0106 03 
4.101E 03 -1.6556 03 


49 Tt a 3005,5 

G-OB 1 C*wALU 

0,000 2,4706-02 

0,000 1,639b 02 

0,000 5,0536 02 

0,000 6,8096 02 

0.000 7,0136 02 

0,000 7.296E 02 

0,000 7,9436 02 

0,000 7,6966 02 

0,000 7,9376 02 

0,000 7,9406 02 

0.000 6,4986 02 

0,000 0,6636 02 

1.534E 02 9,2916 02 

U659E 02 9,5806 02 

1.9U3E 02 1,0146 03 

1.979E 02 1.029E 03 

2,081E 02 1,0726 03 

2.1906 02 1,116E 03 

2.193E 02 1,1196 03 

2.259E 02 1,1476 03 

2.386E 02 1.2U2E 03 

2.488E 02 1,2476 03 

2,5236 02 1,2626 03 

2.6526 02 1.3206 03 

2.739E 02 1.360E 03 

2,7806 02 1,3796 03 

3,2776 02 1.497E 03 

3,2896 02 1,4966 03 

3.3346 02 1,5066 03 

3,9136 02 1,5826 03 

4,4776 02 1,6416 03 

6,3706 02 1,81 BE 03 

6,3836 02 1,8196 03 

6.378E 02 1,8376 03 

7,5926 02 1,9246 03 

7.B78E 02 1.94BE 03 

9.1O0E 02 2.047E 03 

1.1S3E 03 2,2376 03 

1.387E 03 2,4176 03 

1,3886 03 2,4186 03 

1.976E 03 2.485E 03 

1.691E 03 2.6626 03 

1,9986 03 2,9296 03 

2,0006 03 2.993E 03 

2.013E 03 3,0096 03 

2,0726 03 3,0516 03 

2.133E 03 3,1096 03 

2.2146 03 3,2176 03 

2,2176 03 3.2246 03 

2,2236 03 3,2416 03 

2,2276 03 3.252E 03 

2.242E 03 3,2876 U3 

2.2576 03 3,3166 03 

2.3I3E 03 3.409E 03 

2.393E 03 3,5396 03 

2.5276 03 3.797E 03 


P.IB/PSU- P-IB/PTO 
2.7216 00 1,4216-03 
2.7216 00 1,4216-03 
5,8406 OO 3.0516-03 
1.0286 01 5,3706-03 
W056E 01 5,5186-03 
1.C23E 01 5,3446-03 

1.1026 01 5,7546-03 

1.1026 01 5.759E-03 
1,0516 01 5,4886.03 
1.0506 01 5.4856-03 
9,9476 00 5,1966-03 
1.2936 01 6.7576-03 
2,50.46 01 1,3086-02 
3.0SOE 01 1.S93E-02 
3.1836 01 1,6636-02 
3,5206 01 1,8396-02 
4,4546 01 2,3276-02 
7,3686 01 3.849E-02 
7.44U 01 3,8876-02 
9,2076 01 4,8106-02 
1,2636 02 6,5996-02 
1,5386 02 8,0366-02 
1,5756 02 8,2276-02 
1.7106 02 6,9356-02 
1.8046 02 9,4236-02 
1,7886 02 9,3426-02 
1,6946 02 6,8496-02 
1,6936 02 8,8446-02 
1,6876 02 6,8116-02 
1,6276 02 8,4976-02 
1,5806 02 0.2526*02 
1,3386 02 6,9916-02 
1,3376 02 6,9826-02 
1.313E 02 6,8586-02 
1,1946 02 6,2376-02 
1,1626 02 6,0696-02 
1,0366 02 5,4116.02 
5.2176 01 2,7256-02 
4.77SE 01 2.495E-02 
4,7726 01 2,4936-02 
4,6106 01 2,4086*02 
3,95IE 01 2,0646-02 
2,9556 01 1.5446-02 
2*7726 0) 1,4486-02 
2.7116 01 1.4166-02 
2.4146 01 1,2616-02 
1,5656 01 8.1746-03 
1.6006 01 6,3586-03 
2,0316 01 1.0616-02 
2.0316 01 1,0616-02 
1.5136 Oi 7,9046-03 
1.4256 01 7,4426-03 
1,5336 01 8,0086-03 
1.8806 01 9.8226-03 
1,8296 01 9,5646-03 
1,2266 01 6.4036.03 
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P-08/P3Q, P-Q8/PtO, 

0,000 0,000 

0,000 0,000 

0,000 0,000 

0,000 0,000 

0,000 0,000 

0,000 0,000 

u.OOO 0,000 

U.000 0,000 

1.461E 01 7,6346-03 

1.474E 01 7,6996-03 

2,5606 01 1,3376*02 

2.0596 01 1,4926-02 

3,5256 01 1.841E-02 

3*8266 01 1.999E-02 

4,3936 01 2,2956-02 

4,5476 01 2,3?5E-02 

6.157E 01 3,2166-03 

7,9106 01 4,1326-02 

7.954E 01 4,1556-02 

9.0166 01 4.710E-02 

1,0646 02 5,5586-02 

1.241E 02 6,4036-02 

1,3036 02 6,6076-02 

1.964E 01 1,0266*02 

1.725E 01 9,0146-03 

1.6116 01 8,4146-03 

1,6456 01 9,6376-03 

1.647E 01 9*6096-03 

1.063E 01 9,7306-03 

5.12SE 01 2,6776-02 

7.673E 01 4,0086-02 

1,5216 02 7,9475-02 

1,5266 02 7.974E-02 

1,6016 02 8,3616-02 

U362E 02 7,1176-02 

1,2986 02 6,7836-02 

1.032E 02 5,3916-02 

5.217E 01 2.725E-02 

4,7756 01 2.495E.02 

4.772E Ol 2,4936-02 
4.610E 01 2,4086-02 

3.951E 01 2,0646-02 

2.955E 01 1.544E-02 

2.772E 0} 1,4486*02 

2.711E 01 1,4166-02 

2.4146 01 1,2616-02 

2.0506 01 1,0716-02 

1.600E 01 8,358E-03 

1.5836 01 8,2686-03 

1.5366 01 8,0366-03 

1.5136 01 7.9046-03 

1.4256 01 7.442E-03 

l,53i£ 01 8,0066-03 

1.680E 01 9,8226-03 

1.829E 01 9.554E-03 

1,2266 Ol 6,4036-03 
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KfcAUlNG = OO&l B1.DCK 

XA&S P-18 

6,452b 01 1,1926 01 

6,6996 01 1,0866 Ul 

6.7366 01 l a 00 IE 01 
6.74QE 01 1.001E 01 

0 ,76oE 01 9.S97E 00 

6.026E 01 6.150E 00 

6,9936 01 9,0386 00 

7,07 0 E 01 2,0706 00 

7,1«2E 01 1,9266 00 

7.20JE 01 1,9656 00 

/,29st 01 1,0596 00 

7,3«1E 01 6.7SUE-01 

7 »<l9aE 01 6,2966-01 

7,5096 01 6,0006-01 

7,58«E 01 6,5236-01 

7.585E 01 6,5286-01 

7,7176 01 7,9506t>01 

8.0026, 01 i,OOOE 00 
8,3926 01 8.100E-01 

8.67JE 01 1.0456 00 

6,9596 01 1,5556 00 

6.9&0E 01 1,5966 CO 


e 193 TIME 3 273,362 

P-OB PDA 

1,1926 01 3,1816 01 

1,0866 Oi 3,1816 01 
1,0706 Oi 3,1816 01 
1,0696 Oj 1.1616 01 
1.060E Oi 3,1816 01 
5.190 E Oq 1,1966 02 
9.8076 00 2,2386 02 

3,7056 Oo 3.295E 02 
2,6756 Oo 3,9826 02 
2.2916 Oo 9.427E 02 
1.565E OO 9,9216 02 
1.997E Oo 5.092E 02 
1.02SE Oo 8,5526 02 
9',3586-01 5,5866 02 

9.9006-01 5,8176 02 

9,876E.0i 5.827E 02 

0,000 5,9746 02 

0,000 6.323E 02 

0,000 6.710E 02 

0,000 6,916E 02 

0,000 7,2306 02 

0.000 7.230b 02 


MACM 6.0 PT a 796, 

UOX U-1B 

-9,2966 03 *1,8786 03 
-9,5296 03 *1.7286 03 
-4.559E 03 -1.7376 03 
-4,5636 03 -1.738E 03 
-9,5806 03 -1,7926 03 
-9.706E 03 -1.774E 03 
-9.796E 03 »1,709£ 03 
-9.7B8E 03 -1.793E 03 
-9,8256 03 -1.7996 o3 
-4,8546 03 -1.8036 03 
-4.8936 03 -1.80BE 03 
*9,9086 03 -1,8106 03 
-4.9496 03 -1.8166 03 
-4,9526 03 -1.8166 03 
■4,9716 03 -1.0196 03 
-4.971E 03 -1.8196 0 3 
•5,0076 03 -1,8236 03 
-S.J1SE 03 -l.SJOE 03 
-5,0846 03 -1.8906 03 
-5.0336 03 -1.8486 03 
•5.0486 03 -1.8636 03 
-5.048E 03 -1,9636 03 


749 T( = 3001,5 

Q.O0 CA4AUL 

-2,6206 03 i,980E 03 
-2,7966 03 4,2966 03 

-2,b22E 03 4 t 3«ot g3 
*2,8256 03 9.349E 03 

-2,8386 03 4.375E 03 

•2,9326 03 4,5916 03 

-2,9636 03 A,6 rat 03 
-2,9966 03 4,767b 03 

-3.026E 03 4,855b 03 

-3.0S1E 03 4,9296 03 

-3.0856 03 5.043E 03 

•3.098b 03 5,0956 03 

-3.133E 03 5,2806 03 

-3.136E 03 5.297fe 03 

-3,1526 03 5,3826 03 

-3.1526 03 5.382b 03 

-3,185b 03 5,4346 03 

•3.1856 03 5.5326 03 

-3.1856 03 S.637E 03 

-3.185E 03 5,6916 03 

-3,1856 03 S.714E 03 

-3.185E OS 5,7146 03 


P-I8/PS0 P-lh/PTO 
3,0596 01 1,5988-02 
2,7896 01 1.U57E-02 
2.S70E 01 1,3436-02 
2.570E 01 1 ,3436-02 
2,4646 01 1,2876*02 
1,5796 01 8.247E-03 
1,1398 01 5,9516*03 
6.3406 00 3,3126-03 

4.9946 00 2,5836-03 
3,7616 00 1.9646-03 
2.718E 00 1.4206-03 
2,2466 00 1,1736-03 
1.6036 00 8,3756-04 
1.540E 00 8,0466-09 
1,6746 00 8,7476*04 
1.675E 00 8,7506-04 
1.912E Oo 9,9906-04 
£.5676 00 1,3416-03 
2,0796 00 1 »0 866*0 3 
2,6826 00 1,4016-03 
3,992b 00 2.085E-03 

3.9946 00 2.087E-03 


PAGE S 

P-OB/PSO P-OS/PTO 
3,0596 01 1,5986*02 

2.7896 01 1»457E®02 

2,747b 01 1,4356-02 

2,7436 01 1,4336-02 

2.7216 01 1,4216*02 

1,3326 01 6,9596-03 

1.234E Oi 6.447E-03 
9,5126 00 4,9696*03 

6,6676 00 3,5876*03 

5.752E 00 3.0056*03 

4.017E 00 2,099E*03 

3.7136 00 1,9406*03 

2,6316 00 1,3746*03 

2,4026 00 1,2556-03 

1,2586 00 6,5716*04 

1.2S2F 00 6.5396-04 

0.000 0,000 

0.000 0,000 

0.000 0.000 

0.000 0,000 

0.000 0,000 

0.000 0,000 
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PAGE 6 


7<iS,7il<J TT * iOOl'.b 



•itAlHNG s 0061 bl,C»(,K B 193 T Ii'F S 273,362 *»CH 6,0 PT a 745.749 TT * 3001. 1 
X OOHAG CDRAG CP HC 

8,0026 01 1.159E 00 2.692F 02 2,9916-03 4.546F-03 

6,3926 01 1,2606 00 2.90SE 02 2,9366-03 3.866E-03 

6.673E 01 6,5976-01 2.911E 02 2,9636-03 4.634E-03 

6.959E 01 3,2606-01 2.914E 02 3.01HE-03 6.130E-03 

8.960E 01 0,000 2.914E °2 3,0126-03 6.133E-03 
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RACING 8 °061 BLOCK e.J93 tImE a 273,362 MACH 6,0 PT s 7^5»7U«y T 


3001,5 
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RAMJET PERFORM* 


.Cfc 


tn - ENGINE PERpOKKANCE 

w 

CALCULATED thrust,.,,.,,,,,,.,,,,, 

MEASURED THRU8T,,,.,,..... 

CALCULATED SPECIFIC IMPULSE,,,,. 

MEASURED SPECIFIC IMPULSE,,,,,,. 

CALCULATED THRU8T COEFFICIENT.. 

MEASURED thrust coefficient,.,,.,,,,, 


368, CLBF) 

389. (LBF) 

891, (IBF-SEC/LBM) 
577, (LBF*SEC'LBV) 
0,lu70 
0,1435 


REGENERATIVE-CUOLFD ENGINE PERFORMANCE 

calculated 

STREAM THRUST,,....... 3331 , 

net thrust. 516, 

SPECIFIC IMPULSE. 829, 

THRUST COEFFICIENT. 0.2063 


(LBF) 

CLBF) 

(L8F-SEC/L8M) 


INLET 


ANGLE OF ATTACK... 

MASS FLOW RATIO....,,,,... 

ADDITIVE DRAG COEFFICIENT,,,,.. 

LIMITING PRE5SURE RECOVERY EFFICIENCY.,., 

delta ... 

TOTAL PRESSURE RECOVERY - SUPEkSUNIC.,. ,. 
TOTAL PRESSURE RECOVERY - SUB8CMC,. ,, , ,. 
INLET PROCESS EFFICIENCY - SUPERSONIC,,., 

INLET PROCFSS EFFICIENCY * SUBSONIC. 

KINETIC ENERGY EFFICIENCY « SUPERSONIC,,, 

KINETIC ENERGY EFFICIENCY - SUBSONIC. 

ENTHALPY AT PO * SUPERSONIC.. 

ENTHALPY AT PO - SUBSONIC... 


0,000 (DEGREES) 
0,4937 
0.0981 
0.1510 

0,1130 (PSD 

0,3382 

0,1532 

0.8927 

0.9051 

0.9004 

0.8549 

-3.28 C6TU/LBM) 
20,61 CBTU/LBM) 


MOMENTUM AnD FORCES 


COMBUSTOR 


inlet friction DRAG.,,,.,. 

INLET MOMENTUM CHANGE, 
COMBUSTOR FRICTION DRAG...,,., 
COMBUSTOR STRUT DRAG,,.,,,,,., 
combustor momentum change.,.,, 

NOZZLE FRICTION DRAG,,.. 

NOZZLE STRUT DRAG,. 

NOZZLE MOMENTUM CHANGE,,,,,,,. 

NOZZLE PRESSURE INTEGRAL. 

EXTERNAL FRICTION drag,.,,,,,, 
EXTERNAL PRESSURE INTEGRAL.,.. 
TOTAL EXTERNAL DRAG,,,,,,,,,,, 

TOTAL STRUT DRAG*,.,,,,. 

CAVITY FORCE,... 

calculated LOAD CELL FORCE,,,, 

MEASURED load cell force,. 

FUEL VACUUM 8PECIFIC IMPULSE 


110.3 CLBF) 

•718,1 CLBF) 

157.2 CLBF) 

•8,42 CLBF) 

418, CLBF) 

23,98 (L8F) 

•0,00 CLBF) 

667, CLBF) 

691, CLBF) 

72.60 CLBF) 

•1401, (L8F) 

•1470, CLBF) 

■8,43 CLBF) 

•1266, CLBF) 

•2371, CLBF) 
•2380, CLBF) 

0,0. -162,7. -123.: 


FUEL-AIR RATIO,..,. 0,0464 

EQUIVALENCE RATIO.,..,,,.,. 1,412 

COMBUSTOR EFFICIENCY,.,,,,,,,,,,,, 0,390 

TOTAL PRESSURE RATIO,,,. 0,0772 

COMBUSTOR EFFECTIVENESS. 0,5436 

INJECTOR DISCHARGE COEFFICIENTS 0,6833* 0,4348, 0,7700, 0,699<? 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - C6..,, 0,9870 


NOZZLE COEFFICIENT - .. 0.9136 

PROCESS EFFICIENCY,..,.,',. 1,0127 

KINETIC ENERGY EFFICIENCY. 0.9720 


STATIONS 


FUEL INJECTORS 


nomin a l cowl leading edge,, 

SPIKE TRANSLATION,..,,,,,,. 

INLET THROAT.,.. 

CONL leading EDGE,. 

NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,, 

STRUT LEADING EDGE.,,.. 

STRUT TRAILING EDGE,,,.,.,, 
C0M8U&T0R EXIT. 


34,884 (IN) 
2.6225 CIN) 
40,400 (IN) 
37,506 CIN) 
75,846 (IN) 
89,598 (IN) 
58,762 (IN) 
67,362 CIN) 
67,362 (IN) 


INJECTORS 

1A 

IB 

1C 

2A 

2C 

3A 

3B 

4 


STATION 

40,400 

43,607 

44,300 

51,082 

46,250 

56,372 

58,557 

47,107 


0 

£ 
























































Reading 63 


t = 186.15 sec. 
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READING = 0063 BLOCK = 64 TIKE = 186.154 MACH 


,0 PT = 924.499 TT = 3018.6 
RAMJET PERFORMANCE 
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Y* S U M M A 

cn 

P T H GAMMA MOLWT SONV MACH 

WIND TUNNEL 105 

0.000 924.499 3019 676.8< 802) 1.2933 28.832 2595 

0.000 0.489 411 -30.5( 99) 1.3988 20.831 995 5.977 

SPIKE TIP NS 204 

0.600 22.437 3019 676.8( 802) 1.2932 28.831 2595 

0.600 20.228 2948 655.5( 782) 1.2954 28.831 2566 0.403 

WIND TUNNEL 300 

0.000 024,499 3019 676.81 802) 1.2933 28.832 25?5 

0.000 0.473 407 -31.4( 98) 1.3988 28.831 990 6.010 

SPIKE TIP NS 400 

0.600 22,437 3019 676.B< 802) 1.2932 28.831 2595 

0,600 20.343 2952 656.61 783) 1.2953 28.831 2568 0.391 

INLET THROAT 504 

40.400 356,168 2990 668.2< 794) 1.2942 28.831 2583 

40.400 19,983 1483 238.3< 368) 1.3500 28.831 1858 2.496 

INLET UPNRSK 603 

40.400 356.168 2990 668.2( 794) 1.2942 28.831 2583 

40.400 17.159 1425 223.0( 352) 1.3533 28.831 1824 2.588 

INLET DNNRSK 704 

40.400 153.390 2990 668.2( 794) 1.2942 28.831 2583 

40.400 131.581 2887 637.1( 764) 1,2974 28.831 2542 0.491 

COMBUSTOR 0 8 1 4 

40.410 355.308 2990 668.1( 794) 1,2942 28.831 2583 

40.410 20.008 1484 238.6< 368) 1.3499 28.831 1859 2,494 

COMBUSTOR 0924 

41.300 282.118 2983 666.01 792) 1.2944 28,831 2581 

41.300 23,188 1632 278.1< 4q8) 1.3421 28.831 1943 2.267 

COMBUSTOR 0 10 3 4 

41.365 277.854 2983 665.81 792) 1.2944 28.831 2580 

41.365 23.484 1643 281.2( 411) 1.3415 28.831 1949 2.251 

COMBUSTOR 0 11 4 4 

41.500 268.541 2981 665.4< 791) 1.2945 28.831 2500 

41.500 24.038 1666 287.5( 4l7) 1.3404 28.831 1962 2,216 

CQMBUStOR 0 12 5 5 

42,460 233.981 2970 662.01 708) 1,2948 28.831 2575 

42.460- 25.977 1752 310.9( 440) 1.3364 28.831 2009 2.086 

COMBUSTOR 0 13 6 5 

44.085 215.026 2947 655.0( 781) 1,2955 28.831 2566 

44.085 25.810 1771 316.2( 446) 1.3356 28.831 2020 2.039 

COMBUSTOR 0 14 7 5 

44.310 213.061 2944 654.It 780) 1,2956 28.831 2565 

44.310 25.891 1775 317.11 447) 1.3354 26.831 2022 2.031 

COMBUSTOR 0 15 3 5 

44.800 208.073 2937 652.01 778) 1.2958 28.831 2562 

44.800 26.111 1785 319.81 449) 1.3350 28.831 2027 2.011 

C0M8U5T0R 0 16 9 5 

44.800 208.091 2937 652,0( 778) 1.2958 28.831 2562 

44.800 26.113 178b 319,8( 449) 1.3350 28.831 2027 2.011 

COMBUSTOR 0 17 10 5 

46.260 188.096 2919 646,7( 773) 1.2964 28.831 2555 

46.260 25.242 1803 324.81 454) 1.3343 28.831 2037 1.970 

COMBUSTOR 0 18 11 5 

47.310 172.574 2907 643.1( 770) 1.2968 28.831 2550 

47.310 23.664 1805 325.31 455) 1.3342 28.831 2030 1.957 


RY REPORT 

VEL S W/A W A/AC MOMTM <5 IVAC PHI FTAC 
5949 1.815 0.13226 33.326 0.9838 6265 12.228 188.6 

1033 2.072 0.13226 33.326 0.9838 6167 2.124 185,1 

5953 1.815 0.12920 32.554 0.9838 6143 11.953 188.7 

1005 2.072 0.12920 32.554 0.9838 6143 2.018 188.7 

4638 1.878 1.16604 33.326 0.1116 5375 84.045 161.3 

4720 1.878 1.06004 33.326 0.1227 5428 77.750 162.9 

1247 1,936 1.06004 33.326 0.1227 5428 20.539 162.9 

4636 1.878 1.16590 33.326 0.1116 5374 83.997 161.3 

4406 1.894 1.16824 33.326 0.1114 5225 79.987 156.8 

4387 1.895 1.17013 33.326 0.1112 5213 79.781 156.4 

4349 1.897 1.17060 33.326 0.1112 5189 79.112 155.7 

4192 1.905 1.15964 33.326 0.1122 5088 75.538 152.7 

4118 1.909 1.11938 33.326 0.1162 5034 71.630 151.0 

4106 1.909 1,11763 33.326 0.1164 5025 71.317 150.8 

4077 1.910 1.11296 33.326 0.1169 5005 70.518 150.2 

4077 1.910 1.11306 33.326 0.1169 5005 70.524 150.2 

4013 1.915 1.04830 33.326 0.1241 4959 65.376 148.8 

3988 1.920 0.97564 33.326 0.1334 4939 60.461 148.2 
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p T H GAMMA f/OLV/T 50NV MACH 

COMBUSTOR 0 19 12 5 

47.325 172.341 2907 643.0( 769) 1.2968 28.831 2550 

47.325 23.613 16Cl4 325.2( 455) 1.3342 28.031 2037 1.958 

COMBUSTOR 0 20 13 S 

48.110 162.896 2899 640.5( 767) 1.2970 28.831 2546 

48.110 21.761 1787 320.5( 450) 1.3349 28.831 2028 1.973 

COMBUSTOR 0 21 14 4 

48.775 156.337 2892 638.5( 765] 1.2972 28.831 2544 

48.775 19.353 1749 310.0< 439) 1.3366 26.831 2008 2.020 

COMBUSTOR 0 22 15 4 

49.305 152.648 2887 637.0< 764) 1.2974 28.831 2541 

49.305 17.489 1711 299.8( 429) 1.3382 28.831 1987 2.067 

COMBUSTOR 0 23 16 5 

50.715 141,781 2875 633.5( 760) 1.2978 28.831 2537 

50.715 13.945 1639 280.21 410) 1,3417 28.831 1947 2.159 

COMBUSTOR 0 24 17 4 

52.815 127.585 2861 629.2( 756) 1.2982 26.831 2531 

52.815 10.662 1564 259.8( 389) 1.3456 28.831 1905 2.257 

COMBUSTOR 0 25 18 4 

53.315 125.683 2858 628.2( 755) 1.2983 2B.831 2529 

53.315 10.034- 1543 254.4( 384) 1.3467 28.831 1093 2.285 

COMBUSTOR 0 26 19 4 

54.065 122.740 2853 626.9( 754) 1.2984 28.831 2528 

54.065 9.226 1517 247.3( 377) 1.3481 28.831 1878 2.321 

COMBUSTOR 0 27 20 4 

54.825 119.675 2849 625.71 752) 1.2986 28.831 2526 

54.825 Q.540 1494 241.3< 371) 1.3494 28.S31 1865 2.352 

COMBUSTOR 0 28 21 5 

55.760 115.762 2845 624.31 751) 1.2987 28.831 2524 

55.760 7,846 1472 235.31 365) 1.3506 28.831 1851 2.383 

COMBUSTOR 0 29 22 4 

56.250 100,589 2843 623.7< 751) 1.2988 28.831 2523 

56.250 6.026 1424 222.7( 352) 1.3534 28.831 1823 2.457 

COMBUSTOR 0 30 23 5 

56.305 100.481 2842 623,6< 750) 1.2988 28.831 2523 

56.305 6.005 1423 222.41 352) 1,3535 28.831 1822 2.459 

COMBUSTOR 0 31 24 5 

56.445 100.067 2842 623.41 750) 1.2988 28.831 2523 

56.445 5.946 1421 221.81 351) 1.3536 28.831 1821 2.462 

COMBUSTOR 0 32 25 5 

56.525 101.397 2842 623.41 750) 1.2988 28.831 2523 

56.525 6.006 1419 221.41 351) 1,3537 28.831 1820 2.464 

COMBUSTOR 0 33 26 5 

56.805 101.602 2841 623.01 750) 1.2988 28.831 2522 

56.805 5.962 1415 220.31 350) 1.3539 28.831 1818 2.470 

COMBUSTOR 0 34 27 5 

57,031 101.788 2840 622.81 750) 1.2989 28.831 2522 

57.031 5,935 1412 219.61 349) 1.3541 28.831 1816 2.473 

COMBUSTOR 0 35 28 4 

57.755 101.219 2837 622.01 749) 1.2989 28.831 2521 

57.755 5.802 1405 217.61 347) 1.3545 28.831 1811 2.404 

COMBUSTOR 0 36 29 3 

'58.775 101,390 2834 621.01 748) 1.2991 28.831 2520 

58.775 b.729 1397 215.71 345) 1,3550 28,831 1807 2.492 

COMBUSTOR 0 37 30 5. 

60.785 102,991 2828 619.31 746) 1.2992 28.831 2517 

60.785 5.985 1404 217.51 347) 1.3545 28.831 1811 2.475 


VEL S W/A W A/AC MOMTM G IVAC PHI ETAC 
3906 1.920 0.97391 33.326 0.1336 4939 60.361 148.? 

4002 1.923 n.90919 33.326 0.1431 4943 56.541 148.3 
4054 1.925 0.83728 33.326 0.1554 4970 52.7S6 149.1 
4107 1.926 0.78305 33.326 0.1662 4999 49.983 150.0 
4205 1.930 0.66737 33.326 0.1950 5052 43.607 151.6 
4299 1.936 0.54699 33.326 0.2379 5103 36.545 153.1 
4325 1.936 0.52464 33.326 0.2480 5117 35.263 153.6 
4358 1.938 0.49454 33.326 0.2631 5136 33.494 154.1 
4386 1.939 0.46766 33.326 0.2782 5151 31.874 154.6 
441? 1,941 n.43881 33.326 0.2965 5166 30.086 155.0 
4479 1.950 0.35369 33.326 0.3679 5208 24.621 156.3 
4481 1.950 0.35275 33.326 0.3689 5208 24.563 156.3 

4483 1.950 0.35009 33.326 0.3717 5210 24.393 156.3 
4485 1.949 0.35408 33.326 0.3675 5211 24.678 156,4 
4489 1.949 0.35284 33.326 0.3688 5213 24.615 156.4 
4492 1.949 0.35218 33.326 0.3695 5214 24.584 156.5 
4499 1.949 0.34672 33,326 0.3753 5216 24.242 156.6 
4504 1.949 0.34451 33.326 0.3777 5219 24.112 156.6 

4484 1,947 0.35650 33.326 0.3650 5204 24.840 156.1 
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P 

COP-BUST OR 0 

62.205 104.145 

62.205 6.199 

COMBUSTOR 0 

64.669 96.208 

64.669 5.950 

COMBUSTOR 0 

65.045 89.121 

65.045 5.551 

NOZZLE Ae 
87.281 89.121 

87.281 0.498 
NOZZLE PO 

67.281 89.121 

87.281 0,469 

FICT1VE COMBUSTR 
65.045 356.168 

65.045 0.489 

FICTIVE N022LE 

87.281 81,660 

87,281 0,515 


38 31 5 

2824 618.2( 745) 

1411 219.3( 349) 

39 32 4 

2818 616.3( 743) 

1422 222.2( 352) 

40 33 2 

2817 616.0( 743) 

1424 222.6< 352) 

41 34 3 

2817 616.0( 743) 

737 48.5( 178) 

42 35 3 

2817 616.0( 743) 

733 47.71 177) 

62 55 0 

2817 616.0( 743) 

494 -10.2 C 119) 

63 56 0 

2796 609.6( 737) 

756 53.2( 183) 


GAMMA M.OLWT SONV MACH VEL S W/A Vv A/AC 
1.2993 28.831 2516 

1.3541 28.831 1615 2.461 4468 1.946 0.36616 33.326 0.3553 

1.2995 28.831 2513 

1.3535 28.831 1822 2.437 4441 1.951 0.34708 33.326 0.3749 

1.2996 28.831 2513 

1.3534 28.831 1823 2.434 4437 1.956 0.32267 33.326 0.4032 
1.2996 28.831 2513 

1.3931 28.831 1330 4.006 5329 1.956 0.06717 33.326 1.9371 
1.2996 28.831 2513 

1.3933 28.831 1327 4.018 5333 1.956 0.06641 33.326 1.9591 
1.2996 28.831 2513 

1.3990 28.831 1092 5.125 5598 1.860 0.10335 33.326 1.2589 
1,3002 28,831 2504 

1.3923 28.831 1347 3.918 5277 1.960 0.06717 33.326 1.9371 


MOMTM Q IVAC 
5192 25.423 155.8 
5172 23.951 155.2 
5169 22.247 155.1 
5766 5.562 173.0 

5769 5.504 173.1 

5956 8.991 178.7 

5722 5.509 171.7 


PHI 


ETAC 



ORIGINAL PAGE IS 
OF POOR QUALITY! 


REAOlNc, = 0063 BLOCK = 64 TIME = 186.154 MACH f,.0 PT = 924.499 TT = 30l0.6 


PAGE 4 


cn 

*4 


XAB5 

6.9SlE<-0l 
3.636E Oi 
3.070E 01 
3.508E 01 
3.518F 01 
3.519E 01 
3.555E 01 
3.S85E 01 
3.6G6E 01 
3.648E 01 
3.701E 01 
3.731E 01 
3.803E 01 
3.833E 01 
3.875E 01 
3.680E 01 
3.901E pi 
3.931E 01 
3.950E 01 
3.98QE 01 
4.000E 01 
4.040E 01 
4.041F Ol' 
4.130E 01 
4.136E 01 
4.150E 01 
4.246E Ol 
4.408E 01 
4.431E 01 
4.480E Ol 
4.480F 01 
4.626E 01 
4.731E 01 
4.732E 01 
4.811E Ol 
4.877E 01 
4.930E 01 
5.071E 01 
5.20IE Ol 
5.331E 01 
5.406E 01 
5.4S2E 01 
5.576E 01 
5.625E Ol 
5.630E 01 
5.644E 01 
5.652E 01 
5.680E 01 
5.703F 01 
5.775E 01 
5.877E Ol 
6.078E 01 
6.220F Ol 
6.467E 01 
6.504E 01 
6.608E 01 


P-IB 

1.315E 00 
1.315E 00 
2.690E 00 
4.810E 00 
4.820E 00 
4.820E oO 
4.855E 00 
4.810E no 
4.780E ol) 
5.217E 00 
5.1B5E 00 
5.031E 00 
4.670E 00 
6.493E 00 
8.975E 00 
9.303E 00 
1.053E 01 
1.657E ol 
2.024E 01 
2.091E 01 
2.133E ni 
2.518E 01 
2.527E 01 
3.3B2E 01 
3.444E 01 
3.574E Oi 
1.342E Ol 
1.777E Ol 
1.838E 01 
1.969E ol 
1.969E 01 
1.962E 01 
1.957E 01 
1.946E 01 
1.370E 01 
1.292E ol 
1.389E 01 
5.725E 00 
8.100E 00 
7.197E OO 
6.266E 00 
5.362E 00 
4.3B8E 00 
3.878E 00 
2.100E 00 
2.100E 00 
3.592E 00 
3.300E 00 
3.350E 00 
3.510E 00 
4.B75E 00 
2.925E 00 
1.744E 00 
4.169E 00 
S.587E 00 
5.587E 00 


P<»O0 
0.000 
0,000 
0.000 
0.000 
7.214E 00 
7.167E 00 
4.311E 00 
1.900E 00 
2.999E 00 
5.250E 00 
8.091E 00 
9.725E 00 
1.631E 01 
1.911E 01 
1.868E 01 
1.862E 01 
1.90BE 01 
1.976E 01 
1.420E 01 
5.050E 00 
4.934E 00 
4.697E OO 
4.691E 00 
4.164E 00 
4.125E 00 
4.588E 00 
7.879E 00 
1.345E 01 
1.323E 01 
1.274E 01 
1.274E 01 
1.130E 01 
1.026E 01 
1.025E 01 
1.169E 01 
1.292E 01 
1.389E 01 
5.725E 00 
8.100E 00 
7.197E 00 
6.286E 00 
5.362E Oa 
4.388E 00 
3.878E 00 
3.821E 00 
3.675E 00 
3.592E 00 
3.300E 00 
3.350E 00 
3.510E 00 
4.075E 00 
2.925E 00 
1.744E 00 
4.169E 00 
4.539E 00 
4.578E 00 


PDA 

-5.469E-01 
-4.378E 01 
-2.061E 02 
-4.492E 02 
-5.308E 02 
-5.309E 02 
-5.407E 02 
-5.595E 02 
-5.739E 02 
-5.993E 02 
-6.299E 02 
-6.438E 02 
-6.606E 02 
-6.583E 02 
-6.591E 02 
-6.S93E 02 
-6.589E 02 
-6.648E 02 
-6.752E 02 
-7.0S1E 02 
-7.282E 02 
-7.780E 02 
-7.792E 02 
-9.089E 02 
-9.192E 02 
-9.407E 02 
-1.021E 03 
-1.041E 03 
-1.044E 03 
-1.054E 03 
-1.054E 03 
-1.071E 03 
-1.071E 03 
-1.070E 03 
-1.053E 03 
-1.014E 03 
-9.772E 02 
-9.047E 02 
-8.286E 02 
-8.087E 02 
-7.826E 02 
-7.600E 02 
-7.372E 02 
-6.925E 02 
-6.914E 02 
-6.890E 02 
-6.875E 02 
-6.830E 02 
-6.798E 02 
-6.705E 02 
-6.608E 02 
-6.599E 02 
-6.599E 02 
-6.599E 02 
-6.599E 02 
-6,5$9E 02 


GiOX 
0.000 
0.000 
O.OOU 
0.000 
0.000 
0.000 
0.000 
-1.198F 
-1.212E 
-1.242E 
“1.497E 
-1.590E 
-1.809E 
-1.908E 


-2.058E 

-2.079F 

-2.162E 

-2.295E 

“2.382F 

-2.536E 

-2.642E 

-2.874E 

-2.880E 

-3.5B3E 

-3.648ET 

-3.786E 

-4.943E 

-7.248E 

-7.574E 

-8.247E 

-8.247F 

-1.004E 

“1.123E 

-1.124E 

-1.209E 

-1.276E 

-1.327E 

“1.443E 

-1.507E 

-1.618E 

-1.662F 

-1.704F 

-1.749E 

-1.770E 

-1.772E 

“1.777E 

-1.781E 

-1.791E 

“1.799E 

-I.824E 

-1.859E 

-1.917E 

“1.9S2E 

"2.0I7E 

“2.027E 

“2.028E 


Q-IB 
0.000 
0.000 
0.00 0 
0,000 
0.000 
0.000 
0.000 

02 -1.198E 
02 -1.212E 
02 -1.242E 
02 -1.281E 
02 -1\305E 
02 -1.363E 
02 -1.394E 
02 “1.452E 
02 -1.461E 
02 -1.499E 
02 -1.565E 
02 -1.612E 
02 -1.700E 
02 -1.765E 
02 -1.909E 
02 -1.912E 
02 -2.270E 
02 -2.299E 
02 -2.359E 
02 -2.808E 
02 -3.569E 
02 -3.670E 
02 -3.886E 
02 “3.8B6E 
03 "4.490E 
03 -4.909E 
03 -4.915E 
03 -5.207E 
03 -5.444E 
03 -5.627E 
03 -6.084E 
03 -6.609E 
03 -6.820E 
03 “7.007E 
03 -7.185E 
03 -7.387E 
1)3 -7.479E 
03 -7.480E 
03 -7.511E 
03 -7.524E 
03 -7.560E 
03 -7.602E 
03 -7.705E 
03 -7.831E 
03 -8.028E 
03 -8.150E 
03 -8.381E 
03 -8.419E 
03 -8.423E 


O-OR 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
02 0.000 
02 o.oon 
02 0.000 
02 -2.157E 
02 -2.854E 
02 -4.456E 
02 -5.135E 
02 -6.055E 
02 -6.176E 
02 -6.629E 
02 -7.299E 
02 -7.703E 
02 -8.35BE 
02 -0.771E 
02 -9.653E 
02 -9.676E 
02 -1.313E 
02 rl.349E 
02 -1.427E 
02 -2.13BE 
02 “3.679E 
02 -3.904E 
02 -4.361E 
02 -4.361E 
02 -5.543E 
02 -6.318E 
02 -6.329E 
02 -6.886E 
02 -7.319E 
02 -7.639E 
02 -8.350E 
02 -9.1B0E 
02 -9.36tE 
02 -9.617E 
02 -9.B52E 
02 7I.OIOE 
02 -1.022E 
02 -1.023E 
02 -1.026E 
02 -1.028E 
02 -1.034E 
02 -1.039E 
02 -1.054E 
02 -1.075E 
02 -1.114E 
02 -1.137E 
02 -1.17RE 
02 -1.185E 
02 -1.186E 


02 

02 

02 

02 

02 

02 

02 

02 


02 

02 

02 

02 

02 

02 

02 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 


CAWALL 
2.470E-02 
1.634E 02 
5.053E 02 
6.804E 02 
6.850E 02 
6.852E 02 
7.214E 02 
7.524E 02 
7.734E 02 
8.171E 02 
8.732E 02 
9.058E 02 
9.839E 02 
1,01 BE 03 
1.065E 03 
1.071E 03 
1.094E 03 
1.130E 03 
1.151E 03 
1.187E 03 
1.209E 03 
1.256E 03 
1.257E 03 
1.363E 03 
1.370E 03 
1.3B7E 03 
1.501E 03 
1.698E 03 
1.725E 03 
1.785E 03 
1.785E 03 
1.965E 03 
2.095E 03 
2.097E 03 
2.195E 03 
2.27SE 03 
2.344E 03 
2.522E 03 
2.788E 03 
2.852E 03 
2.948E 03 
3.045E 03 
3.165E 03 
3.209E 03 
3.216E 03 
3.234E 03 
3.245E 03 
3.280E 03 
3.309E 03 
3.402E 03 
3.532E 03 
3.790E 03 
3.972E 03 
4.2B9E 03 
4.337E 03 
4.342E 03 


P-T8/PS0 
2.687E 00 
2.687E 00 
5.497E 00 
9.829E 00 
9.849E 00 
9.B51E 00 
9.921E 00 
9.B30E OO 
9.768E 00 
1.066E 01 
1.060E 01 
1.028E 01 
9.543E 00 
1.327E 01 
1.834E 01 
1.901E 01 
2.152E 01 
3.386E 01 
4.136E 01 
4.272E 01 


5.164E 01 
6.910E 01 
7.Q38E 01 
7.303E 01 
2.743E 01 
3.632E 01 
3.755E 01 
4«0?3E 01 
4.023E 01 
4.009E 01 
3.999E 01 
3.977E 01 
2.800E 01 
2.640E 01 
2.839E 01 
1.170E 01 
1.655E 01 
1.471E 01 
1.2e5E 01 
1.096E 01 
8.968E 00 
7.925E 00 
4.291E 00 
4.291E 00 
7.340E 00 
6.744E 00 
6.846E 00 
7.173E 00 
9.962E 00 
5.977E 00 
3.563E 00 
8.519E 00 
1.142E 01 
1.142E 01 


P-IB/PTO 

1.422E-03 

1.422E-03 

2.910E-03 

5.203E-03 

5.213E-03 

5.214E-03 

5.251E-03 

5.203E-03 

5.170E-03 

5.643E-03 

5.608E-03 

6.442E-03 

5.051E-03 

7.023E-03 

9.708E-03 

1.006E-02 

1.139E-02 

1.792E-02 

2.189E-02 

2.261E-02 

2.308E-02 

2.723E-02 

2.734E-02 

3.658E-02 

3.725E-02 

3.866E-02 

1.452E-02 

1.923E-02 

1.988E-02 

2.129E-02 

2.130E-02 

2.122E-02 

2.117E-02 

2.105E-02 

1.482E-02 

1.397E-02 

1.503E-02 

6.193E-03 

8.761E-03 

7.785E-03 

6.799E-03 

5.800E-03 

4.747E-03 

4.195E-03 

2.271E-03 

2.271E-03 

3.885E-03 

3.569E-03 

3.624E-03 

3.797E-03 

5.273E-03 

3.164E-03 

1.886E-03 

4.509E-03 

6.044E-03 

6.044E-03 


P-OB/PSO 
0.000 
0.000 
0.000 
0.000 
1.474E 01 
1.465E 01 
8.809E 00 
3.883E 00 
6.129E 00 
1.073E 01 
1.653E 01 
1.987E 01 
3.332E 01 
3.906E 01 
3.818E 01 
3.806E 01 
3.900E 01 
U.038E 01 
2.902E 01 
1.032E 01 
1.008E 01 
9.599E 00 
9.586E 00 
6.508E 00 
8.429E 00 
9.376E 00 
1.610E 01 
2.749E 01 
2.703E 01 
2.604E 01 
2.604E 01 
2.310E 01 
2.098E 01 
2.C95E 01 
2.390E 01 
2.640E 01 
2.839E 01 
1.170E 01 
1.655E 01 
1.471E 01 
1.285E 01 
1.096E 01 
8.968E 00 
7.925E 00 
7.808E 00 
7.510E 00 
7.34.0E 00 
6.744E 00 
6.846E 00 
7.173E 00 
9.962E 00 
5.977E 00 
3.563E -00 
0.519E 00 
9.275E 00 
9.356E 00 


P-OB/PTO 
0.000 
0.000 
0.000 
0.000 
7.804E-03 
7.752E-03 
4.663E-03 
2.055E-03 
3.244E-03 
5.679E-03 
8.752E-03 
1.052E-02 
1.764E-02 
2.067E-02 
2.021E-02 
2.015E-02 
2.064E-02 
2.138E-02 
1.536E-02 
5.462E-03 
5.337E-03 
5.081E-03 
5.074E-03 
4.504E-03 
4.462E-03 
4.963E-03 
8.523E-03 
1.455E-02 
1.431E-02 
1.378E-02 
1.378E-02 
1.222E-02 
1.110E-02 
1.109E-02 
1.265E-02 
1.397E-02 
1.503E-02 
6.193E-Q3 
8.761E-03 
7.785E-03 
6.799E-03 
5.800E-03 
4.747E-03 
4.195E-03 
4.133E-03 
3.975E-03 
3,8a5E»03 
3.569E“03 
3.624E-03 
3.797E-03 
5.273E-03 
3.164E-03 
1.886E-03 
4.509E-03 
4.909E-03 
4.952E-03 



AST 
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READING = 0063 BLOCK = 64 TlFE = 186.154 

XABS P-IB P-OB PDA 

b.528E 01 5.226E 00 4.775E 00 -6.599E 02 

6.694E 01 2.230E QO 4.420E 00 -6.125E 02 

6.761E 01 2.183E 00 5.602E 00 -5.397E 02 

6.B3BE 01 2.130E 00 4.066E 00 -4.480E 02 

6.910E 01 1.838E 00 2.630E 00 -3.807E 02 

6.971E 01 1.590E 00 2.419E 00 -3.354E 02 

7.066E 01 1.390E 00 2.090E 00 -2.770E 02 

7.109E 01 1.300E 00 1.991E 00 -2.535E 02 

7.262E 01 9.676E-01 1.640E 00 -1.849E 02 

7.277E 01 9.350E-Q1 1.425E 00 -1.797E 02 

7.352E 01 8.034E-01 3.500E-01 -1.498E 02 

7.353E 01 8.027E-01 3.443E-01 -1.491E 02 

7.485E 01 5.700E-01 0.000 -1.346E 02 

7.770E 01 2.900E-01 0.000 -1.174E 02 

8.160E 01 5•150E-G1 0.000 -1.002E 02 

8.441E 01 5.950E-01 0.000 -8.785E 01 

8.727F 01 7•350E-Q1 0.000 -7.180E 01 

8.728E 01 7.353E-01 0.000 -7.180E 01 


, NACH >,10 PT = 924.499 TT = 3018.6 

QOX, Q-IB Q-OR CAWALU 

-2.034C 03 -8.442E 02 -1.189E 03 4.368E 03 

-2.074E 03 -8.580E 02 -1.216E 03 4.583E 03 

-2.068E 03 -8.622E 02 -1.221E 03 4.t,65E 03 

-2.104E 03 -8.664E 02 -1.237E 03 4.760E 03 

“2.119E 03 -8.697E 02 -1.250E 03 4.848E 03 

-2.133E 03 -8.721E 02 -1.261E 03 4.922E 03 

“2.154E 03 -8.755E 02 -1.278E 03 5.036E 03 

-2.163E 03 -8.7fa8E 02 -1.286E 03 S.080E 03 

-2.107E 03 -8.809E 02 -1.306E 03 5.273E 03 

-2.189E 03 -8.812E 02 -1.308E 03 5.290E 03 

-2.199E 03 -8.828E 02 -1.316E 03 5.374E 03 

“2.199E 03 -8.828E 02 -1.317E 03 5.375E 03 

-2.220E 03 -0.852E 02 -1.335E 03 5.427E 03 

-2.224E 03 -8.889E 02 -1.335E 03 5.S25E 03 

“2.227E 03 -0.921E 02 -1.335E 03 5.630E 03 

“2.229E 03 -8.945E o2 -1.335E 03 5.684E 03 

“2.234E 03 -8.987E 02 -1.335E 03 5.707E 03 

“2.234E 03 “8.987E 02 -1.33SE 03 5.707E 03 


P-IB/PSO P-IB/PTO. P-Ofl/PSO P-OB/PTO 
1.068E 01 5.653E-03 9.758E OO S.165E-03 

4.557E 00 2.412E-03 9.032E OC 4.781E-03 

4.462L 00 2.362E-03 1.145E 01 6.060E-03 

4.353E 00 2.304E-03 R.310E 00 4.398E-03 

3.755E 00 1.988E-03 5.374E OO 2.845E-03 

3.249E 00 1.720E-03 4.943E 00 2.616E-03 

2.BUIE 00 1.504E-03 4.271E 00 2.261E-03 

2.657E OO 1.406E-03 4.069E 00 2.154E-03 

1.977E 00 1.047E-03 3.351E 00 1.774E-03 

1.911E 00 l.OllE-03 2.912E 00 1.S41E-03 

1.642E 00 8.690E-04 7.152E-Q1 3.786E-04 

1.640E 00 8.682E-04 7.035E-01 3.724E-04 

1.165E 00 6.165E-04 0.000 0.000 

5.926E-01 3.137E-04 0.000 0.000 

1.052E 00 S.571E-04 0.000 0.000 

1.216E 00 6.436E-04 0.000 0.000 

1.502E 00 7.950E-04 0.000 0.000 

1.503E 00 7.953E-04 0.000 0.000 



159 


PEADIM6 = 0063 BLOCK = 64 TIKE = 186.154 KACH f-,.0 PT = 924.499 TT = 3018.6 

X DDRAfa CDRAG CF HC 


PAGE 6 


4.040E 01 
4.041E 01 
4.13QE 01 
4.136E 01 
4.150E 01 
4.246E 01 
4.408E 01 
4.431E 01 
4.480E 01 
4.480E 01 
4.626E 01 
4.731F 01 
4.732E 01 
4.SUE 01 
4.877E 01 
4.930E 01 
5.071E 01 
5.281F 01 
5.331E 01 
5.406E 01 
S.482E 01 
5.576F 01 
5.625E 01 
5.630E 01 
5.644E 01 
5.652E 01 
5.680E 01 
S.703E 01 
5.775E 01 
5.877E 01 
6.078E 01 
6.220E 01 
6.467E 01 
6.504E 01 
6.508E 01 
6.528E 01 
6.694E 01 
6.761E 01 
6.838E 01 
6.910F 01 
6.971E 01 
7.066E 01 
7.109E 01 
7.262E 01 
7.277E 01 
7.352E 01 
7.353F 01 
7.485E 01 
7.770E 01 
8.160E 01 
8.441E 01 
B.727E 01 
8.720F 01 


1.361E 02 
2.142E-01 
1.916E 01 
1.412E 00 
2.944E 00 
2.078E 01 
3.450E Ol 
4.692E 00 
1.022E 01 
2.608E-03 
2.964E 01 
2.008E 01 
2.679E-01 
1.403E 01 
1.1G9E 01 
8.245E 00 
1.977E 01 
2.487E 01 
5.257E 00 
7.513E 00 
7.204E 00 
8.372E 00 
2.687E 00 
3.803E-01 
9.544E-01 
5.500E-01 
1.920E 00 
1.546E 00 
4.914E 00 
6.839E 00 
1.363E 01 
9.885E 00 
1.695E Ol 
2.450E 00 
2.480E-01 
1.221E 00 
9.001E 00 
3.141E 00 
3.561E 00 
2.774E 00 
2.020E 00 
2.873E 00 
1.222E 00 
3.933E 00 
3.280E-01 
1.239E 00 
1.801E-03 
5.735E-01 
8.664E-01 
8.821E-01 
5.811E-01 
2.730E-01 
0.000 


1.361E 02 
1.363E 02 
1.555E 02 
1.569E 02 
1.598E 02 
1.806E 02 
2.151E 02 
2.198E 02 
2.300E 02 
2.300E 02 
2.597E 02 
2.797E 02 
2.800E 02 
2.P40E 02 
3.051E 02 
3.134E 02 
3.331E 02 
3.580E 02 
3.633E 02 
3.708E 02 
3.780E 02 
3.864E 02 
3.890E 02 
3.894E 02 
3.904E 02 
3.909E 02 
3.928E 02 
3.944E 02 
3.993E 02 
4.061E 02 
4i198E 02 
4.297E 02 
4.466E 02 
4.491E 02 
4.493E 02 
4.505E 02 
4.595E 02 
4.627E 02 
4.662E 02 
4.690E 02 
4.710E 02 
4.739E 02 
4.751E 02 
4.790E 02 
4.794E 02 
4.806E 02 
4.806E 02 
4.812E 02 
4.821E 02 
4.829E 02 
4.835E 02 
4.836E 02 
4.838E 02 


2.158E-03 
2.159E-03 
2.2810-03 
2.289E-03 
2.308E-03 
2.373E-03 
2.396E-03 
2.402E-03 
2.416E-03 
2.416E-03 
2.447E-C3 
2.456E-03 
2.455E-03 
2.450E-03 
2.426E-03 
2.402E-03 
2.356E-03 
2.305E-03 
2.290E-03 
2.271E-03 
2.256E-03 
2.241E-03 
2.19SE-03 
2.195E-03 
2.193E-03 
2.187E-03 
2.181E-03 
2.177E-03 
2.169E-03 
2.159E-03 
2.159E-03 
2.156E-03 
2.186E-03 
2.211E-03 
2.226E-03 
2.222E-03 
2.142E-03 
2.168E-03 
2.124E-03 
2.062E-03 
2.041E-03 
2.013E-03 
2.003E-03 
1.962E-03 
1.944E-03 
1.826E-03 
1.825E-03 
1.819E-03 
1.709E-03 
1.7820-03 
1.796E-03 
1.821E-03 
1.821C-03 


5,2840-02 
5.287C-02 
S.690E-02 
5.728E-02 
5.791E-02 
5.952E-02 
5.814C-02 
5.620E-02 
5.835E-02 
5.835E-02 
5.570E-02 
5.204E-02 
5.194E-02 
4.830E-02 
4.390E-02 
4.049E-02 
3.359E-02 
2.671E-02 
2.540E-02 
2.367E-02 
2.217E-02 
2.060E-02 
1.616E-02 
1.612E-02 
1.598E-02 
1.612E-02 
1.601E-02 
1.595E-02 
1.562E-02 
1.544E-02 
1.598E-02 
1.642E-02 
1.579E-02 
1.486E-02 
1.413E-02 
1i395E-02 
1.025E-02 
1.152E-02 
9.685E-03 
7.541E-03 
6.933E-03 
6.210E-03 
5.947E-03 
4.968E-03 
4.600E-03 
2.651E-03 
2.639E-03 
2.620E-03 
1.S53E-03 
2.393003 
2.660E-03 
3.114E-03 
3.U5E-C3 



reading = 0063 block = 64 time = 186,154 mach <,.o 


PT = 924.499 TT = Sol'S, 
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CD 

O 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INI FT 


CALCULATED THRUST.. 567. (LBF) ANGLE OF ATTACK .... 

MEASURED ThRUST. -666. <LBF> MASS FLOW RATIO. 

CALCULATED SPECIFIC IMPULSE.. (LBF-SEC/LBM) .ADDITIVE DRAG COEFFICIENT. 

MEASURFD SPECIFIC IMPULSE. -668. (LBF-SEC/LBM) LIMITING PRESSURE RECOVERY EFFICIENCY.... 

CALCULATED THRUST COEFFICIENT......-.1811 DELTA PT2... 

MEASURED THRUST COEFFICIENT. -.2134 TOTAL PRESSURE RECOVERY - SUPERSONIC. 

TOTAL PRESSURE RECOVERY - SUBSONIC. 

INLET PROCESS EFFICIENCY - SUPERSONIC.... 

REGENERATIVE-COOLED ENGINE PERFORMANCE INLET PROCESS EFFICIENCY - SUBSONIC. 

CALCULATED KINETIC ENERGY EFFICIENCY - SUPERSONIC... 

STREAM THRUST....... 0. (LBF) KINETIC ENERGY EFFICIENCY - SUBSONIC. 

NET THRUST. 0. (LBF) ENTHALPY AT PO - SUPERSONIC... 

SPECIFIC IMPULSE. 0. (LBF-SEC/LBM) ENTHALPY AT PO - SUBSONIC. 

thrust coefficient. 0.0000 


MOMENTUM AND FORCES 


COMBUSTOR 


INLET FRICTION DRAG. 

INLET MOMENTUM CHANGE. 

COMBUSTOR FRICTION DRAG. 

COMBUSTOR STRUT DRAG. 

COMBUSTOR MOMENTUM CHANGE... 

NOZZLE FRICTION DRAG. 

NOZZLE STRUT DRAG. 

NOZZLE MOMENTUM CHANGE. 

NOZZLE PRESSURE INTEGRAL.... 

EXTERNAL FRICTION DRAG. 

EXTERNAL PRESSURE INTEGRAL.. 

TOTAL EXTERNAL DRAG. 

TOTAL STRUT DRAG.. 

CAVITY FORCE... 

CALCULATED LOAD CELL FORCE.. 
MEASURED LOAD CELL FORCE.,.. 
fuel vacuum specific impulse 


136.1 (LBF) 
-914.1 (LBF) 
313.0 (LBF) 
11.55 (LBF) 
-206. (LBF) 
34.73 (LBF) 
0.00 (LBF) 
553. (LBF) 
588. (LBF) 
50.83 (LBF) 
-1255. (LBF) 
-1305. (LBF) 
11.55 (LBF) 
-1060. (LBF) 
-2932. (LBF) 
-3034. (LBF) 


FUEL-AIR RATIO. 

EQUIVALENCE RATIO. 

COMBUSTOR EFFICIENCY. 

TOTAL PRESSURE RATIO. 

COMBUSTOR EFFECTIVENESS. 

INJECTOR DISCHARGE COEFFICIENTS 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 

NOZZLE COEFFICIENT - .. 

PROCESS EFFICIENCY. 

KINETIC ENERGY EFFICIENCY. 


0.000 

0.9838 

0.0006 

0.1636 

0.1484 

0.3853 

0.1659 

0.8903 

0.9035 

0.9461 

0.8967 

-0.97 


(DEGREES) 


(PSD 


(RTU/LBM) 

(BTU/LBM) 


0.0000 

0.000 

0.000 

0.2502 

0.6784 


0.9923 

0.9498 

0.9834 

0.9840 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE. 34.884 (IN) 

SPIKE TRANSLATION. 0.3049 (IN) 

INLET THROAT. 40.400 (IN) 

COWL LEADING EDGE. 35.189 (IN) 

NOZZLE SHROUD TRAILING EDGE. 73.529 (IN) 

NOZZLE PLUG TRAILING EDGE..,. 87.281 (IN) 

STRUT LEADING EDGE. 56.445 (IN) 

STRUT TRAILING EDGE. 65.045 (IN) 

COMBUSTOR EXIT. 65,045 (IN) 


INJECTORS 

1A 

IB 

1C 

2A 

2C 

3A 

30 

4 


STATION 

40.400 

41.290 

44.300 

48.765 

46.250 

54.055 

56.240 

44.790 


VALVE 























































Reading 63 


t = 192.45 sec. 
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Jading b ou63 block e n = 192»«64 


PAGE 


HIM) TUNNfcL l 

OlOOo 92b.709 2996 
O.OOo D.486 4u6 

SPIKE TIP ns 2 

0.600 22.467 2998 

O.oOo 20.294 2929 
WINP TUNNfcL 3 

O.OOo 926,749 2996 
0.000 0.474 403 

SPIKE TIP NS 4 

Q.6O0 22,487 2996 

0,600 20.365 2932 

inlet throat 5 

40.400 352,741 2962 

40.400 20.056 1472 

INLET UPNHSK 6 

40.400 3'52.7«1 2962 

40.400 17,217 1415 

INLET PNNRSK 7 

40.400 153.090 2962 

40.400 131.242 2660 

COMBUSTOR 0 S 

40.410 295,213 2916 

40.410 15,304 1408 

C0M8U8T0R 6 9 

4J.300 224,901 2844 

41.300 19,777 1567 

COMBUSTOR 0 10 

41.310 234,919 2604 

41.310 19,826 1525 

COMBUSTOR 0 11 

41,375 233,431 2797 

41,375 20.155 1530 

COMBUSTOR 0 12 

41.500 220.059 2795 

41.500 . 21.304 1560 

COMBUSTOR 0 13 

42.460 167,204 2763 

42.460 17,416 1551 

C0MSU8T0R 0 14 

44,09s 163.202 2873 

44.095 35.224 1990 

COMBUSTOR 0 15 

44.310 156,220 2913 

44,310 37,414 2073 

COMBUSTOR 0 16 

44.600 143.916 2981 

44.600 42,400 2236 

COMBUSTOR 0 17 

44.610 143,632 2961 

44.610 42,413 2237 

COMBUSTOR 0 18 

46.250 126,264 2673 

46.250 4<i,356 2074 


MAC' 1 6,0 PJ a 926.749 TT = 2498,3 
RamJEt PERFORmAocE 

SUMMARY REPORT 

H GAMMA MOL* T SONV hack VEl 5 »/A „ «/AC 

0 5 

67o,6C 7<j6) 1,2939 2B.B32 2586 

■31,5f 90) 1,3968 28,831 990 5,966 5927 1.613 0,13243 33.401 0,9847 

670.6( 796) 1,2938 26,031 2566 

o49,6C 776) 1,2960 28,631 2559 0,400 lo2u 2,u69 0,13243 33,401 0,9847 
0 0 

670,6{ 796) 1.2939 28,832 2586 

■32.3t 97) 1,3987 28,831 986 6,014 5931 1,813 0.12999 32,784 0.9647 

0 0 

670,6( 796) 1.2938 28,831 2566 

650,5( 777) 1,2959 26,831 2560 0,391 1002 2,069 0,12999 32,784 0,9847 
0 4 

659.61 7(j6) 1,2951 28,831 2572 

235.4C 365) 1,3506 28,831 1852 2,488 4607 1.87b 1,17111 33,401 0,1114 
659,6f 7fl6) 1,2951 26,831 2572 

220.21 350) 1,3539 28,631 1617 2,560 4669 1,876 1,06464 33,401 0,1225 

0 4 

659.71 786) 1,2951-28,831 2572 

628,8( 756) 1,2962 28,851 2530 0,491 1243 1,934 1.06464 33,401 0,1225 
659,81 006) 1,2976 27,561 2612 

214.61 3(,3) 1,3555 27,560 1855 2,544 4720 1,956 1.17514 33,520 0,1114 
66l,2{ 8{4) 1,3014 26,464 2636 

268.41 424) 1,3483 26,484 1991 2,226 4433 2,031 1,18137 33,631 0,1111 

661.21 8o2) 1,3033 26.442 2621 

268.91 4j2) 1.3508 26,442 1968 2,251 4430 2,024 1,18110 33,631 0,1112 

4 21 

661,01 80O) 1,3036 26,436 2619 

272.21 4i3) 1.3506 26,436 1971<2.237 4410 2.024 1,18289 33,631 0,1110 

660.61 799) 1,3037 26,435 26)8 

f 6i 2l 1 W225 l,5a91 26,<)35 l9B9 2,190 0357 2.025 1,16317 33,631 0,5 1 10 

656.71 795) 1,3040 26,435 2613 

278.71 420) 1,3495 26,434 1984 2,}92 0349 2,039 1,17155 33,631 0,J12l 
648,01 822) 1,2996 26,558 2644 

371.51 5«8) 1,3290 26.558 2225 1.671 3719 2,057 1.13128 33.631 0,1161 

646.61 834) 1,2977 26,b05 2658 

382.51 573) 1,3258 26,605 2266 1,604 3635 2.064 1,12931 33,631 0,1163 

9 3 

643,11 855) 1,2944 26,690 2681 

406.91 622) 1,3190 26',69Q 2345 1,466 3437 2,075 1,12491 33,631 0,1167 
10 2 

643,01 855) 1,2944 26,689 2681 

^407,11 622) 1.3190 26,690 2345 1,465 3436 2,075 1,12492 33,631 0,1167 
443,«f 826) 1,3096 24,263 2678 

441,01.625) 1,3300 24.263 2378 1,339 31P3 2,200 1,06860 33,892 0,1238 


3/<?3/7^ 

‘•UMlr 0 IVAt PHI ETAC 

6276 12,199 167,9 
6182 2.10b 185,1 

6163 11.980 188.0 
6163 2.024 188,0 

5355 83,655 )60.3 
5408 77,584 161.9 
5408 20.571 161,9 
5354 86.195 159.7 0,12 0,07 
5197 81,395 154,5 0,24 0.04 
5195 81.317 154.5 0,24 0,01 
5163 61,076 154,1 0.24 0,00 
5159 80.105 153.4 0.24 0,00 
5046 79,188 150.1 0.24 0,00 
4934 65,382 146.7 0,<4 0,10 
4914 63,795 146,1 0,24 0.14 
4861 60.U92 144.5 0,24 0,21 
4859 60.065 144,5 0.24 0,21 
4759 52,852 140,4 0,51 0,04 



MGINAU PAGE IS 
OP POOR QUALITY 


READING R 00o3 BLOCK a 71 TTmE a 192,454 mACM 


I a 926.799 TT a 2996,3 


PAGE 2 


P T H GAMi«A MCL*f SON V MACH VEL 

COKbUsTO« 0 19 12 2 

96.260 126.139 2673 603,41 836) 1.3096 29,269 2678 

96.260 99,369 2075 441.11 f>2&3 1.3299 29,269 2378 1,338 3181 

COBBUST'OR 0 20 13 9 

97.310 116,239 28J3 639,51 872) 1,3029 24,922 2732 

97.310 95,785 2239 993,1( 6g2) 1.3216 24,422 2462 1,257 3095 

COMfsUstOR 0 21 14 2 

97.335 116.091 2816 634,21 872) 1,3028 24,425 2733 

97.335 95.823 2257 443,11 6g3) 1,3215 24,425 2964 1,255 3093 

CUHBUSTOR 0 22 IS 9 

48,Uo 110.774 292$ 628.01 9o8) 1,2976 24.550 2773 

48,llo 93.096 2393 427.41 710> 1.3170 24.550 2500 l,2b8 3166 

COPBUfiTOR 0 23 16 6 

98,775 104,015 2731 633,01 *» 13} 1,3078 22,492 2610 

98,77$ 39,606 2169 425,01 7o6) 1,3271 22,492 2519 1,281 3226 

COMBUsTOR 0 24 17 2 

48,78$ 103,925 2733 632,91 9i4) 1,3077 22,494 2810 

98,785 39,568 2165 429,71 7 0 7) 1,3270 22,994 2520 1,281 3227 

COMBUsTOR 0 25 18 4 

99.315 99,370 2895 629,2( 9g3) 1,3024 22,603 2855 

49.315 37.546 2257 411.71 738) 1,3223 22,603 2562 1.288 3299 

COMBUSTOR 0 26 19 4 

50,72$ 89.J15 3141 620,3tl0g8) 1,2885 22.095 2965 

50.725 33*937 2506 300,91 8335 1,3097 22.896 2670 1,297 3961 

COMBUSTOR 0 27 20 9 

52,82$ 63,410 3295 609.0UU3) l.28oB 23,066 3016 

52.82$ 23,362 2465 29«,9{ 6o5) 1,3066 23.070 2637 1,503 3964 

COMBUSTOR 0 20 21 4 

53,32$ 80.431 3376 606,6(1142) 1.2767 23,152 3042 

53,32$ 22.907 2543 289,21 03a) 1,3050 23,155 2670 1,493 3985 

COMBUSTOR 0 29 22 4 

54,075 78,301 3430 603.21H61) 1.2739 23.213 3059 

54,075 21,085 2555 268,91 835) 1,3036 23.217 2671 1,531 4090 

COMBUsTOR 0 30 23 3 

54,835 76,887 3460 599,9lH?2) 1,2723 23.251 3066 

54,835 19,237 2537 246,91 8g6) 1,3039 23.256 2660 1.580 4202 

COM.OUSTOR 0 31 24 4 

55.760 75.030 3500 596,111186) 1,2701 23.299 3080 

55.760 17,503 2529 224,31 8343 1,3035 23,305 2652 1.626 4313 

COMBUSTOR 0 32 25 5 

56.260 58,616 3893 594,3(1330) 1,2473 23,705 3191 

56,26c 16,566 2989 231.21 9a6) 1,2822 23,727 2834 1,504 4262 

COMBUSTOR 0 33 26 5 

56.315 68,585 3533 594,0(1198) 1,2681 23,337 3089 

56.315 12,487 24j3 166,6{ 781) 1.3071 23.344 2592 1,784 4624 

COMBUSTOR 0 34 27 3 

56,45s 60,454 3538 59S,5(l2oO) 1,2679 23,343 3091 

56,45$ 12,356 2412 16},8( 7el) 1,3070 23.350 2591 1,790 4637 

COMBUSTOR 0 35 28 6 

56,53$ 59,849 3»72 593,2(^22) 1,2487 23.685 3186 

56,53s 16.050 2935 219,01 9 6 6) 1,2643 23,705 2812 1,539 4327 

COMBUSTOR 0 36 29 3 

56,815 60.639 3851 592,2H3l4) 1,2500 23,o66 3180 

h-i 56,815 15.525 36t>5 207,31 9«8) 1,2864 23,686 2791 1,571 4386 

05 COMBUSTOR 0 37 30 3 . 

CO 57.04J 62.214 3814 59l,4<l3oO) 1,2523 23,629 3170 

S7.041 u.915 2812 195,6( Sal) 1.2894 23,646 2761 1,612 4450 


S k/A n A/AC MUM 1M C 1VAC PHI fcTAC 
2,200 1,06(94 33.892 0,1239 4759 52.800 140,4 6,51 0,04 

2.220 0.99368 33,892 0.1332 4822 47,(89 142,3 0,51 0,12 

2.221 0.992S7 33,892 0,1333 4823 47,709 142.3 (1.51 0,12 

2,234 0,92591 33.892 0,1429 4915 45.590 145.0 0.51 0,18 

2.367 0,85951 34,167 0,1552 5000 43,090 146.3 0.80 0,10 

2.367 0,65839 34,167 0,1554 5002 43.052 146.4 0,80 0,10 

2.382 0,80260 34.167 0,1662 5101 41,157 149,3 0,60 0,14 

2,417 0,68420 34,167 0,1950 5345 36,603 156,4 0,80 0.24 

2.433 0,56079 34,167 0.2379 5633 34,547 164,9 0,80 0,30 

2,442 0.53787 34,167 0,3480 5687 33,313 166,5 0,80 0,33 

2,448 0,50701 34.167 0,2631 5764 32,224 168,7 0,80 0,35 

2.451 0,47946 34.167 0,2782 5834 31,313 170,7 0,80 0,36 

2,455 0,45017 34,167 0,2963 5909 30.17b 172,9 O.flO 0,36 

2,499 0,36267 34,167 0,3678 6087 24,022 178,1 0,80 0,52 

2,465 0,36152 34,167 0,3690 6091 25,981 176,3 0,80 0,39 

2,465 0,35892 34,167 0,3717 6100 25,864 178,5 0,80 0,39 

2,496 0,36294 34,167 0,3675 6106 24,407 176,7 0,80 0,51 

2.493 0,36174 34,1b? 0,3668 6124 24,65( 179,2 0,80 0,50 

2.489 0.36119 34,167 ‘0,3693 6137 24,980 179,6 0,80 0,49 
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p T ri GAHMA KOl«T &0NV UAL* 

COMBUSTOR U 3S 31 0 

57.765 60.609 3679 589,0(1250 1.^60$ 23.496 3132 

57.765 12,960 2671 159,fe( 836) 1,2«95 23,509 2658 1.744 

COMBUsTGR 0 39 32 7 

58.785 120,541 2985 586,KiOoU 1.2947 22,633 29ul 

58.785 6,787 1477 45.2( «64) 1,3523 22.833 2096 2,u9« 

COMBUSTOR 0 40 33 b 

60.795 55,800 4265 581,0(1465) 1,2219 24,139 3276 

60.79s 20,650 3529 262*8(1189) 1,2550 24,196 3017 1,323 

COMBUSTOR 0 41 14 4 

62,215 58,384 4167 577,2(1429) i r ?291 24,041 3254 

62,215 19.800 3370 241,2(1122) 1,2633 24,08b 2965 1,383 

COMBUSTOR 0 42 35 4 

64,679 52.447 «3bl 569,8(1500) 1.2139 24,275 3293 

64,679 22,700 3742 292,6(j2s9) 1,2431 24,343 3082 1,208 

COMfiUsTOR 0 43 36 4 

65.055 47.956 4452 56B,6(i53«> 1,2057 24,380 3308 

65.0S5 23,634 3941 329.9(1333) 1.2307 24,459 3140 1,101 

COMBUSTOR REGEN 64 37 21 

65,055 47,956 4580 637,8(158?) 1.1975 24,339 3347 

65,055 24.627 4104 404,8(1397) 1,2208 24.436 3193 1,069 

NOZZLE AE 45 38 5 

87.291 47.956 4452 568,6(lSj5) 1,2057 24,380 3308 

87‘«29l 1,363 2146 -362,9( 6ftB) 1,3032 24,502 2382 2,866 

NOZZLE PO 46 39 S 

87.291 47,956 4452 S68,6(l5l5) 1,2057 24.380 3308 

87.291 0,486 1677 >522,2( 5o9) 1,3241 24,502 2123 3.480 

NOZZLE AE REGEN 47 40 5 

87.291 47,956 4580 637.8(1585) 1,1975 24,339 3347 

87.291 1,416 2260 •J22,6( 7o 9 ) 1,2987 24.902 2441 2,840 

NOZZLE PO REGEN 48 41 5 

87.291 47,956 4580 637,6(1585) 1,1975 24,339 3347 

670,486 1756 «49S,9( 5j6) 1,3201 24,502 2169 3,473 
FtCTlVE C0MBU8TR ' 68 61 0 

65.055 352,741 5077 568,6(1766) 1,1882 25,091 3457 

65.055 0,486 1278 «936,3( 372) 1.3396 25,340 1833 4,734 

F1CTIVE NOZZLE 69 62 0 

87.291 30,198 4400 550.1(15)3) 1,2031 24,373 3286 

87.291 1,713 2484 -2«2,8( 788) 1.29Q4 24.502 2551 2,470 


VEL S m A/AC -NOM1M 0 Iv AC Pet ETAC 

4635 2,475 0.35546 ia,lt,7 0,3753 6168 25.605 180,5 0.80 0,45 

5202 2,37« 0.35320 34.167 0,3777 fajb1 28,555 180,9 0,80 0,22 

3R90 2.517 0.36549 34,167 0,3650 6167 22.662 180,5 0,80 0,67 

4100 2,509 0,37539 3«,lo7 3,3555 6156 23,917 l8o,2 0,60 0.63 

3724 2.524 0.355RJ 34,le7 0,3749 6134 20,594 179,5 0.80 0.72 

3456 2,535 0,33080 30,167 0,4032 6132 17,766 179,5 0,80 0,76 

3414 2,550 0,33080 36,167 0,4032 6190 17,552 181.2 0,80 0,76 

6627 2.535 0,06866 34,167 1.9371 7927 7,307 232,0 0,80 0,76 

7368 2.535 0,03397 34,167 3,9264 8335 3.901 243,9 0,80 0.76 

6932 2,550 0.06886 34,167 1,9371 8064 7,419 236.0 0,60 0,76 

7532 2.550 0,03308 34,167 4,0326 8501 3,872 246.8 0,60 0.76 

8678 2.384 0,05416 54,167 2,4632 9522 7.303 276,7 0,60 1,00 

6299 2,568 0,06886 34,167 1.9371 7539 6,741 220,7 0,60 0,76 
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XABs 


p-je 


P.OB 


PDA 


QOX 


U-lB 


Q-Ob 


cawall 

P-IB/PSO 

P-lfVPTO 

P-OB7P80 

H-0B7PI0 

6.981E 

•01 

1,3206 

00 

0,000 


-5,4606 

■01 

0,000 


0.000 


O.OOO 


2,4706 

■02 

2.714E 

00 

1,42«b*03 

0.000 


0,000 

1.6366 

01 

1.3206 

0(1 

0,000 


-4.395b 


0,00 0 


0.000 


0.000 


l,ei46 

0? 

2.714E 

00 

1.4246-03 

O.000 


0,000 

3.070E 

01 

2.715E 

00 

0.000 


-2,0756 

02 

(1,000 


0,000 


0.000 


5,0536 

02 

5,56 IE 

00 

i ,9366-03 

0,000 


0,000 

3,50fiE 

01 

4.8216 

ou 

o.ooo 


-4,517b 

02 

o.ooo 


0,000 


0,000 


6,8046 

02 

9.9106 

00 

5,2026-03 

0,000 


0,000 

3,SHE 

01 

4,842£ 

00 

7.173E 

Oq 

-5.3396 

02 

0,000 


0*400 


0.000 


6,8546 

02 

9.954E 

00 

5,2256-03 

1.475E 

01 

7,740E*(l3 

3.52o6 

01 

4.6436 

00 

7.1266 

»0 

-5.340E 

02 

0.000 


O.OOO 


9,000 


6,8576 

02 

9.957E 

00 

5»?26fc«D3 

1.405E 

01 

7,6906*03 

3.6556 

01 

4,910b 

00 

4.3846 

oo 

■5,438b 

02 

0,000 


0.000 


0,000 


7,2096 

02 

1,0096 

01 

5.258E-U3 

9.U2E 

00 

4,730b-o3 

3.566E 

01 

4,8676 

00 

1.425E 

00 

-5,633b 

02 

•1,6396 

02 

-1.839E 

02 

O.OOQ 


7,5296 

02 

l,001E 

01 

5,2516-03 

3.9576 

oo 

2,0776-03 

3.6P6E 

01 

4.840E 

00 

2.9696 

40 

-5.773E 

02 

"l ,8606 

02 

•1.8606 

02 

0,000 


7,7296 

02 

9.950E 

00 

5.2236-03 

b ,1046 

oo 

3,2046*03 

3.698E 

01 

5.224E 

00 

5.2176 

00 

-6,0306 

02 

-J.905E 

02 

-1.905E 

02 

0.000 


8,164E 

02 

1,0746 

01 

5„637E«U3 

1,0726 

01 

5,6296*03 

3.701E 

01 

5.210E 

00 

8.053E 

Oo 

-6,3386 

02 

•2.181E 

02 

-1,9636 

02 

-2.154E 

01 

8,7266 

02 

1•07 IE 

01 

5.6226-03 

1,6556 

01 

6.689E-03 

3.732E 

01 

5.0466 

00 

9,7376 

oo 

-6,48JE 

02 

■2.2V0E 

02 

-2.0036 

02 

-2.8766 

01 

9,0636 

02 

1.037E 

01 

5.4456-03 

2.0026 

01 

1,0526*02 

3.603E 

01 

U.680E 

00 

1.6246 

01 

-6,6526 

02 

“2.S36E 

02 

-2.090E 

02 

-4.455E 

01 

9,8346 

02 

4.621E 

00 

5.0506-03 

2.340E 

01 

1,7536*02 

3.834E 

01 

8.7206 

00 

1.9166 

«J 

-6,6346 

02 

•2,6512 

02 

•2.136E 

02 

-5,15J£ 

01 

1,0186 

03 

1.381E 

01 

7.2516-03 

3.9376 

01 

2,0666*02 

3,8756 

01 

9.345E 

00 

W85SE 

01 

-6,6596 

02 

-2,8132 

02 

•2.208E 

02 

-6.046E 

01 

1.0646 

03 

1,9216 

01 

1,0086-02 

3,8136 

01 

2.0016-02 

3 #801£ 

01 

9,7656 

Ofl 

1.845E 

01 

-6.665E 

02 

•2.840E 

02 

•2.221E 

02 

•b,189E 

01 

1.0726 

03 

2.008E 

01 

1.0546-02 

3,7916 

01 

1.991E*02 

3,90 lE 

01. 

1.1036 

01 

1.900E 

01 

-6,6736 

02 

•2.925E 

02 

•2.2646 

02 

-6.616E 

01 

1,0946 

03 

2.2686 

01 

1,1906-02 

3,9056 

01 

2 » 050E-02 

3.932E 

01 

1.7196 

01 

1.9676 

01 

-6.749E 

02 

•3,0712 

02 

•2.3416 

02 

*7,3026 

01 

1,1306 

03 

3.5256 

01 

1,8506-02 

4,0866 

01 

2,1456*02 

3.950E 

01 

2.055E 

01 

1.462E 

01 

-6.B50E 

02 

-1.157E 

02 

-2,3896 

02 

-7.6B0E 

01 

1,1506 

03 

4.225E 

01 

2.217E.02 

3.006E 

01 

1.578t*0H 

3«98 ie 

01 

2.HOE 

01 

5.17SE 

00 

-7,1556 02 

•3,3202 

02 

-2.485E 

02 

>8,3496 

01 

1,1876 

03 

4.3396 

01 

2.277E-02 

1.064E 

Ol 

5,5846*03 

O.OO0E 

01 

2,1436 

01 

5.053E 

00 

-7.378E 

02 

-3.422E 

02 

•2,5486 

02 

•8,7366 

01 

1,2096 

03 

4,4066 

01 

2.S13E-02 

1.039E 

01 

5.453E-03 

4.046E 

01 

2.5726 

01 

4.7916 

00 

-7,6826 

02 

-3.6552 

02 

-2.8946 

02 

•9.6046 

01 

1.256E 

03 

5.287E 

01 

2,7756-02 

9,8466 

00 

5,1696*03 

o.opie 

01 

2.S82E 

01 

4.784E 

00 

-7,8946 

02 

•3,661E 

02 

•2.8986 

02 

-9,6326 

01 

1,2576 

03 

5.309E 

01 

2,7866-02 

9.835E 

00 

5,1626*03 

8.130E 

01 

3,5386 

01 

4.J99E 

Oo 

•9,2026 

02 

•4,3916 

02 

•3.0606 

02 

“1,3316 

02 

1,3626 

03 

7,3666 

01 

3.8156-02 

8,6336 

00 

4.5316*03 

4.13(6 

01 

3,5466 

01 

4.1936 

Oo 

-9.25BE 

02 

-4.401E 

02 

-3 o 0646 

02 

-1.SS7E 

02 

1,3636 

03 

7.2906 

01 

3.827E-02 

8.619E 

oo 

4,5246-03 

9,1376 

01 

3,6166 

01 

4.1S0E 

00 

-9,3656 

02 

-4,4092 

02 

• Jo 0916 

02 

• 1,3776 

02 

1,3716 

03 

7,4346 

01 

3.9026-02 

8.532E 

oo 

4,«78E»03 

4,15 0 E 

01 

3.7506 

01 

5.107E 

00 

-9,5736 

02 

•4.605E 

02 

•3.149E 

02 

•1.457E 

02 

1,3866 

03 

7.709E 

01 

4,0466-02 

1.050E 

01 

5,511E*03 

U.ZUbE 

01 

2.2J9S 

01 

1.345E 

01 

-1,0496 

03 

•5.89JE 

02 

-S.660E 

02 

-2.233E 

02 

1,5016 

03 

4.602E 

01 

2.4166-02 

2.5S9E 

01 

1,3436-02 

4,4096 

01 

4.5S0E 

01 

2,4956 

01 

-1,1266 03 

“8,85bE 

02 

“9.002E 

02 

•3.8S4E 

03 

1,6996 

03 

9.353E 

01 

4,909E-02 

5.1306 

01 

2,6936*02 

4.43(E 

01 

4.854E 

01 

2.6296 

01 

•1,1436 03 

“9,3(56 

02 

•5.2296 

02 

•4.O08E 

02 

1,7256 

03 

9,9786 

01 

5,2376-02 

5,4056 

01 

2,8376*02 

4,4®06 

01 

5.5466 

01 

2.9346 

01 

-1,1866 

03 

•1.049E 

03 

•5.7086 

02 

•4.705E 

02 

1.7856 

03 

1.14CE 

02 

5,9856-02 

6.031E 

01 

3.166E-02 

4,4@lE 

01 

5,5436 

01 

2.9U0E 

01 

*1.1876 

03 

“1.0522 

03 

>5.8006 

02 

•4.718E 

02 

1.786E 

03 

1.139E 

02 

5,9616-02 

6,0A4E 

01 

3,1726-02 

4.62SE 

01 

5.036E 

01 

3,8356 

01 

>1,2206 

03 

• U447E 

03 

■7.4656 

02 

-7.010E 

02 

1.9636 

03 

1.035E 

02 

5,4346-02 

7,6656 

01 

4.1396*02 

4.6266 

01 

5.032E 

01 

3.6426 

01 

-1,2206 

03 

•1.450E 

03 

-7.4766 

02 

•7,0282 

02 

1,9646 

03 

1.03SE 

02 

5.4306-02 

7.898E 

01 

4.145E-02 

4.731E 

01 

4,6626 

01 

4,4956 

0! 

•1.1416 

03 

• 1,7622 

03 

•8.81IE 

02 

-8.908E 

02 

2,0946 

03 

9.585E 

01 

5,0316*02 

9,2C0E 

01 

4,8506*02 

4,7336 

01 

4,6556 

01 

4,3106 

01 

•1.139S 03 

•1.759E 

03 

-8.6376 

02 

•6.953E 

02 

2,0976 

03 

9,5696 

01 

5.022E-02 

9,2726 

01 

4,6666-02 

4,81iE 

'01 

4,4056 

01 

4.214E 

«1 

-1,035b 

03 

-1.9716 

03 

-9.4J5E 

02 

•1.028E 

03 

2,1946 

03 

9.0S6E 

01 

4,7536-02 

6,6646 

01 

4,5476-02 

4.877E 

01 

3,9616 

01 

3.9616 

fll 

-9,0676 

02 

•2,1406 

03 

■1.0096 

03 

-1,1316 

03 

2,2776 

03 

8.I42E 

01 

4.274E-02 

0.142E 

01 

4.274E-02 

4.87aE 

01 

3,9576 

01 

3.957E 

01 

■9,0466 

02 

-2,1426 

03 

•l.oioe 

03 

-1.132E 

03 

2.278E 

03 

8.134E 

01 

4,2/06-02 

8,1346 

01 

4,270E»02 

4,93(6 

01 

3.755E 

01 

3.7556 

01 

*7,9816 

02 

-2.367E 

03 

•l.O&OE 

03 

-1,20/E 

03 

2.345E 

03 

7.719E 

01 

4.051E-02 

7.719E 

01 

4,0516-02 

5.072E 

01 

3.344E 

01 

3.3446 

01 

•5,3576 

02 

•2.572E 

03 

•1.1866 

03 

•1,3876 

03 

2,5326 

03 

6,8746 

01 

3.6086-02 

6.674E 

Ol 

3,6086*02 

5.28 2 E 

01 

2.336E 

01 

2.3366 

01 

•2.230E 

02 

•2.959E 

03 

•1.350E 

03 

•1,6096 

03 

2,7896 

03 

4.803E 

01 

2,5216-02 

4.8036 

01 

2,5216-02 

S.332E 

01 

2,2916 

01 

2.29(6 

«1 

-1.626E 

02 

-3,040E 

03 

•1.3856 

03 

-1.65SE 

03 

2,8526 

03 

4.709E 

01 

2,4726-02 

U.709E 

01 

£.4726-02 

5,4076 

01 

2.1O0E 

01 

2.lose 

01 

•7,7726 

01 

“3.166E 

03 

-1.435E 

03 

•1,7236 

03 

2.94BE 

03 

4.335E 

01 

2,2/56-02 

4,3356 

01 

2,2756*02 

5.483E 

01 

1.9246 

01 

1.924E 

01 

4.3S3E 

01 

•3.271E 

03 

•1.4826 

03 

•1.789E 

03 

3,0466 

03 

3.955E 

01 

2.076E-O2 

3.955E 

01 

2.0/66*02 

5 • 5 7 66 

01 

1.7506 

01 

1.7506 

01 

8,5656 

01 

-5.3496 

03 

-1,5356 

03 

-1.665E 

03 

3,1646 

03 

3.5986 

01 

1,8696-02 

3.5966 

01 

1,6896*02 

5.626E 

01 

1.6576 

01 

1.657E 

01 

2,6686 

02 

-3,4642 

03 

»1.560 6 

03 

•1,9046 

03 

3,2096 

03 

3,4066 

01 

1,7876-02 

3,4066 

01 

1,7876*02 

5 «63(£ 

01 

8.512E 

00 

1.6466 

01 

2.715E 

02 

-3.470E 

03 

-1.563E 

03 

•1.9O0E 

03 

3,2166 

03 

1,7506 

01 

9,185E-03 

3,3846 

01 

1,7766*02 

5.6456 

01 

8.512E 

00 

1.6206 

01 

2,822b 

02 

-3,4682 

03 

•1.5696 

03 

•1.919E 

03 

3.234E 

03 

l,7Sob 

01 

9,1856-03 

3,3306 

01 

1,7466*02 

5.6536 

01 

1,6056 

01 

1,6056 

01 

2,8866 

02 

“3.497E 

03 

•1.5736 

03 

•1.425E 

03 

3,2456 

03 

3,3006 

01 

I.7326-02 

3.300E 

01 

1.732E-02 

5,68(6 

01 

1.552E 

01 

1.5S2E 

01 

3.092E 

02 

-5.5J1E 

03 

•1.5856 

03 

•1.946E 

03 

3,2606 

03 

3.192E 

01 

1.675E-02 

3.192E 

01 

1,6756*02 

5.70UE 

01 

1.4916 

01 

i.49(e 

01 

3.241E 

OS 

-3,5582 

03 

•1,595b 

03 

•1.9636 

03 

3,3096 

03 

3.066E 

01 

1,6096-02 

3,0666 

01 

1,6096*02 

5.776E 

01 

1.296E 

01 

1.296E 

Ol 

3,6186 

02 

•3.642E 

03 

*1.8236 

03 

-2.0186 

03 

3.4026 

03 

2.664E 

01 

1,398b«02 

2.664E 

01 

1.398E-02 

5,67eE 

01 

6,7876 

00 

6.787E 

Oo 

3,8476 

02 

*3,7406 

03 

•1.8586 

03 

-2.082E 

03 

3.5326 

03 

1.395E 

01 

7,3246-03 

1.3956 

02 

7,3246*03 

6.0796 

01 

2,0656 

01 

2.065E 1 

•61 

3,6796 

02 

-3.916E 

03 

•1.7(36 

03 

-2.203F 

03 

3,790fc 

03 

4.245E 

01 

2,2286-02 

4.2«5t 

01 

2.2286-02 

6.2216 

01 

1«9806 

Ul 

1.980E 

01 

3,8/96 

02 

•4.047E 

03 

•1.749E 

03 

•2.298E 

03 

3.9726 

03 

4,0706 

01 

2,1366-02 

4.070E 

01 

2,1366*02 






166 


TT b 2998,3 


P AGE 5 


REAOInG If 0063 BLOCK 

XABs P-IB 

8.4686 01 8.270E 01 

o.5Q5E oi a.osae 01 

*.5096 01 2.452E 01 

6,SHOE Oi 2,32«E 01 
6.695E 01 1.254E 01 

6,7626 01 9,1606 00 

6.639E 01 5,3806 00 

6.9UE 01 0,2186 00 

6,97gE 01 3,285g 00 

7,0*76 01 3,32*6 00 

7,llo6 01 1,8956 00 

7*2636 01 1,1696 00 

7,£7*E 01 1,1206 00 

7.3SjE 01 1,070E 00 

7.35flE 01 1.069E 00 

7.-466E 01 9,6006*01 

7.77JE Oj 2.5156 00 
6»161E 01 1,7506 00 

e.44gE 01 i,3Q06 00 

6.728E 01 1.9006 00 

8,7296 01 1,9016 00 


* .71 n^E s 192, «5<» 

P-OB POA 

2.270E Ol 3,679t 02 
2.3146 01 3,8796 02 

2.3196 Ol 3,8796 02 
2#3«2E Oi 3,8796 02 
1»1956 Oj 5.856E 02 
1.132E Ot 8,1326 02 
6.612E Oo 1,0076 03 
*>075E 00 1.201E 03 

5.000E Oo 1,3006 03 
3.325E Oo 1.0096 03 
3.090E Oo 1 ,446E 03 
2,2556 Oo 1,5446 03 
1*9*06 OO t,550E 03 
9.8506.01 1,590E 03 

4,771 E*»0j 1,5916 03 
0,000 1.613E 03 

0,0Oo 1,6836 03 

0.000 1.77UE 03 

0,000 1.8086 03 

O.OOo 1,8476 03 

0,000 1,6476 03 


HACM 6,0 PI s 92fe, 

OO* 0*18 

•4,2976 03 -l.agat 03 
•4.339E 0} -1,8376 03 
•4.J43E 03 *1.8396 03 
-4,1666 03 *1,8466 03 
o4,521E 03 *1,8936 03 
-4.572E 03 -1.9086 03 
*4.6266 03 *1,9226 03 
*4.6756 03 *1,9336 03 
•4,7146 03 -1.9406 03 
-4.766E 03 *1,9496 03 
-4.790E 03 *1,9526 03 
•4.850E 03 *1,9816 Oi 
•4,6546 03 *1.9626 03 
•4.680E 03 *1,9666 03 
-4,6816 03 *1,966E 03 
*4,9126 03 *1,9716 03 
•4.941E 03 *1,9816 03 
-4,9506 03 *1.9a06 03 
•4.957E 03 -1.9966 03 
*4,9696 03 -2.0086 03 
•4.969E 03 *2.O0BE 03 


C«Ob C*"ALL 

-2.472E 03 ",2896. 03 

•2.502E 01 4,1176 03 

-2.505E 03 4,3426 03 

-2,5206 03 4,3686 03 

•2,6206 03 4.5836 03 

*2,6646 03 4.665E 03 

*2,7046 03 4.7606 03 

•2.742E 03 4,8486 03 

•2.774E 03 4.9226 03 

-2.820E 03 5,0366 03 

•2.B3BE 03 5,0886 03 

-2.889E 03 5.273E 03 

•2.893E 03 5,2906 03 

-2.915E 03 5.374E 01 

-2.915E 03 5,1756 03 
•2.9606 03 5,4276 03 

“2.9608 03 5,5296 03 

-2,9606 03 S.630E 03 

•2,9606 03 5,6846 03 

-2.960E 03 S.707E 03 

•2.960E 03 S,707E 03 


P-Ib/PSO P-iez-PlO 
4,6676 01 2,4496-02 
5,0426 0] 2,6466-02 
5,042b 01 2.646E-02 
4.777E Ol 2,5676*02 
2,5786 01 1,3536-02 
1,6876 01 9,9066-03 
1.0946 01 5.7406*03 
8.672E 00 4.5526*03 
6.753E 00 3.5456*03 
4,7866 00 2,5126*03 
3.8966 00 2,0456*03 
2,4456 00 1,2836*03 
2,3026 00 1,2096*03 
2.199E 00 1,1546*03 
2,1986 00 1,1546*03 
2.015E 00 1,0576*03 
5,1706 OP 2,7146-03 
3,5986 OO 1,8686-03 
2.6736 00 1,4036*03 
3.9066 00 2,0506*03 
3.909E 00 2,0526*03 


P»tW/P80 P-QB/PTC 
4.6776 01 2,4496*02 
4,7586 01 2,4976*02 
4./67E 01 2,S0?E*02 
4.816E 01 2,5286*02 
2,457t Ol 1,2896*02 
2.J28E Ol 1,2226*02 
1.770E 01 9,2V3t*03 
1,2496 0} 6,5556*03 
1,0286 Ol 5,3956-03 
6.8366 00 3,5966*03 
6.3536 00 3.3346*03 
4,6366 00 2,4336*03 
4.0296 00 2.115£*03 
9,9716*01 5,2336*04 
9.6086-01 5.1486*04 

0,000 0.000 
0*000 0,000 
0,000 0,000 
0,000 0,000 
0,000 0.000 
0,000 0,000 
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«EA!4nQ « 00o3 BI.OCK a 71 TIwE a 192,454 MACH 6.0 Pi a 926,749 T1 a 2998,3 PAGE 6 


X 


D0RA5 


CDPAI3 


CP 

KC 

4,04 0 E 

01 

1.363E 

02 

1.3636 

02 

2,149£.03 

5.2826*02 


01 

2.2936. 

■Oi 

1.3666 

02 

2,419£-03 

4.192E-02 

a.i3oE 

01 

2,1S9E 

01 

1.5845: 

«2 

2,5456-03 

4,9996.02 

4.13jE 

01 

2.3236- 

•01 

1.S87E 

02 

2.341E-03 

5.3006*02 

4.137E 

01 

1,4426 

00 

1.601E 

02 

2.3156-03 

5.397E-02 

K.tSoE 

01 

2.796E 

00 

1,6296 

02 

2,3286-03 

5.5916-02 

<*.2«6E 

01 

2.1526 

01 

1 .645,6 

02 

2.3796-03 

4.707E-02 

4,4096 

01 

3,4586 

01 

2.1906 

02 

2,456fc«03 

7,1166-02 

4,43iE 

01 

4.2156 

00 

2.2336 

02 

2,5406-03 

7.193E-02 

4,480? 

01 

9.503E 

00 

2.328E 

02 

2.5916-03 

7.4776-02 

4,48 IE 

Pi 

1.8426-01 

2.3296 

02 

2,6356-03 

7.3846-02 

4.625E 

01 

2.7986 

01 

2.6096 

02 

2.966E-03 

6.7816-02 

4.626E 

01 

1.8396- 

■01 

2.6116 

02 

2.6166-03 

7.685E-02 

4,7 3jE 

Oi 

1.709E 

01 

2.7826 

02 

2,6056-03 

7,631E-02 

4.733E 

01 

S.958E- 

•01 

2.786E 

02 

2.694E-03 

7.3936.02 

4.81l£ 

01 

1,2066 

01 

2.9C7E 

02 

2.6616-03 

7.144E-02 

4.8776 

01 

1.0376 

01 

3.0106 

02 

2,9646-05 

6.25SS-02 

4.8786 

01 

1.5226- 

-01 

3,0126 

«2 

2.676E-03 

6,9206-02 

4.931E 

01 

7,4tl5E 

00 

3.086E 

02 

2,6436-03 

6.709E-02 

5.0726 

01 

1,8226 

01 

3.268E 

02 

2,6236-03 

6.114E-02 

5,8826 

01 

2,5016 

Pi 

3.5196 

02 

2.643E-03 

4,7606*02 

S.J32E 

01 

"5,7966 

00 

3,5776 

02 

2,7186-03 

4,5396*02 

5,4076 

01 

8,5496 

00 

3,6626 

02 

2,7276-03 

4.2496-02 

5.4836 

01 

8.4346 

00 

3,7466 

02 

2,7256-03 

3,9736-02 

5,5766 

01 

9,9356 

00 

3,8466 

02 

2.710E-03 

3.714E.02 

5,6266 

01 

3,2896 

00 

3,6796 

02 

2,6876-03 

3.3606*02 

5.631E 

01 

4,8446* 

■01 

3,8836 

0 2 

2,8366*03 

2.6916*02 

5,6456 

01 

1.2446 

00 

3,6966 

02 

2,6306-03 

2.6266-02 

5.&S3E 

01 

7,3946- 

■01 

3.9036 

02 

3.098E-03 

2,8776-02 

5.4816 

01 

2.592E 

00 

3.9296 

02 

2,8266-03 

3.0766-02 

5.704E 

01 

2,0156 

00 

3.9S0E 

02 

2,805E»03 

3,0206-02 

5.7766 

01 

6,5156 

00 

4.015E 

02 

2.757E-03 

2.797E.02 

S.67&E 

01 

9.S95E 

00 

4.111E 

02 

2.665E-03 

1.8536-02 

6.079E 

01 

1.6896 

01 

4,3806 

02 

2.4516-03 

4,1386-02 

6.22JE 

01 

1.1526 

01 

4.3956 

02 

2,9786-03 

3.3466-02 

6,4606,-01 

2,1026 

01 

4.605E 

02 

2,9966-03 

3.4826-02 

6,5056 

01 

2,8356 

00 

4.633E 

02 

3,1326*03 

3,3016-02 

6.50OE 

01 

2,9066- 

■01 

4.&36E 

02 

3,2416-03 

3.3466-02 

6.529E 

01 

1,4846 

00 

4.6516 

02 

3,2356-03 

3.327E-02 

6.49S6 

01 

1.268E 

01 

4.77BE 

02 

3,1016-03 

2.4936-02 

6,7626 

01 

4,7386 

00 

4.8256 

02 

3.071E-03 

2.2486-02 

6.8396 

01 

5,0216 

00 

4.875E 

02 

3,0106*03 

i;7ooe-02 

6,91 jE 

01 

4,0586 

00 

4,9166 

02 

2,9636-03 

1,4336-02 

6,9726 

01 

3,0226 

00 

4,9466 

02 

2.9316-03 

1.2316-02 

7,0676 

01 

4,0026 

00 

4.986E 

02 

2.8756-03 

9,3316-03 

7.UOE 

01 

1.S76E 

00 

5,0026 

02 

2.8576-03 

8.5026-03 

7.26JE 

01 

4,8406 

00 

5.0S0E 

02 

2.802E-03 

6,4326-03 

7 «278E 

01 

3.896g. 

•01 

5.054E 

02 

2.7846-03 

5.9066-03 

7.3536 

01 

1.507E 

00 

5.0696 

02 

2.6796*03 

3,4716-03 

7.354E 

01 

2.262E-03 

5.0696 

02 

2,6786-03 

3,4576-03 

7,4«6£ 

01 

7,8316- 

'01 

5,0776 

®2 

2.7076-03 

4,1606-03 

7.771E 

01 

2.214E 

00 

5.099E 

02 

2.833E-03 

8.4706-03 

8, IbjE 

01 

2.744E 

00 

5.1276 

02 

2.7626-03 

6,4076-03 

8,4426 

01 

1.158E 

00 

5.1386' 

02 

2.706E-03 

5,0766-03 

8.7286 

01 

4.9266- 

■01 

5.143E 

02 

2,7506-03 

6.7556-03 

8.7296 

01 

0.000 


5.1436 

02 

2.750E-03 

6,758E-03 
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READING a 0063 BLOCK * -71 TIME a 192,U5a MACH 6,0 PT a 926,709 TT = 2998,3 


PAGE 7 


hNGI ,E PERFORMANCE 


RAMJFT lERFORMANCt 


I Nit I 


CALCULATED THhUST,,,.. 1259, (LBF) 

MEASURED THRUST,,,... 1448. (LBFJ 

CALCULATED SPECIFIC IMPULSE.. 1646, ILBF»SEC/LBM) 

HEASUkEO SPECIFIC IMPULSE,,,. 1893. <LBF«SEC/L8 H) 

CALCULATED thrust COEFFICIENT,,.,.. 0,0030 

MEASURED THRUST .. o,0635 


HEGENERATIVE»COOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST. 7669, 

NET Thrust .uas, 

SPECIFIC IMPULSE...1616, 

THRUST COEFFICIENT,..0.4447 


(IBP] 

(LBFJ 

(LBF«Sec/LBM] 


ancle of ATTACK . 

HASS FLHh RATIU,.. 

ADDITIVE DRAG COEFFICIENT..,.,.,,.. 

LIMITING pressure RECOVERT efficiency, 

DELIA PT2...... 

TOTAL PRESSURE RECOVERY » SUPERSONIC,,,,, 
TOTAL PRESSURE RECOVERY . SUBSONIC, 

INLET PROCESS EFFICIENCY - SUPERSOML, , , , 
INLET PROCESS EFFICIENCY « SuBSOaIl,,,,,. 
KINETIC EN£HbY EFFICIENCY - SUPEk80NIC ,,. 
KINETIC ENERGY EFFICIENCY • SUBSONIC,.... 

ENTHALPY AT PO - SUPERSONIC,,,,,.. 

ENTHALPY At PO > SUBSONIC.,,.,.,,.,,,,,,. 


0»Ollfl (DEGREES) 
0,9807 
0,0005 
0.1626 

0.1087 (PSD 
0.3806 


0,1652 
0,6907 
0,9040 
0,9028 
0,8901 

■2.35 (BTU/LBM) 
31.87 (BTU/LBM) 


MOMENTUM AnD FORCES 


INLET FRICTION DRAG,,,,,,,,, 
INLET MOMENTUM CHANGE,.,.,,, 
COMBUSTOR FRICTION DRAG,.,., 

COMBUSTOR STRUT DRAG,,. 

COMBUSTOR MOMENTUM CHANGE,,. 
NOZZLE FRICTION DRAG.,.,,,,, 
NOZZLE STRUT DRAG,, 

NOZZLE MOMENTUM CHANGE. 

NOZZLE PRESSURE INTEGRAL..., 
EXTERNAL FRICTION DRAG,,.,,, 
EXTERNAL PRESSURE INTEGRAL,, 

TOTAL external DRAG. 

total strut drag,,,,,... 

CAVITY FORCE.. 

CALCULATED LOAD CELL FORCE., 
MEASURED load cell force,,,, 

FUEL VACUUM SPECIFIC IMPULSE 


0 , 0 . 


130,3 (LBFJ 
■ 920,6 (LBFJ 
327.0 (LBFJ 
0.81 (UBP) 
776, (LBFJ 
51,00 (LBFJ 
0,00 (LflFJ 
1«08, (LBFJ 
1059, (UR) 
52,87 (LBFJ 
■1260, (LBFJ 
-1313, (LBFJ 
0,61 (LBFJ 
■1011, (LBFJ 
"1060, (LBFJ 
«67S, (LBFJ 


. COMBUSTOR 


FUEL-AIR RATIO,.,.,,,,,.,,. 0.0229 

EQUIVALENCE RATIO,,,,.,. 0,799 

COMBUSTOR EFFICIENCY, a , 0,757 

TOTAL PRESSURE RATIO,,,,,,,,,,,,,,,.. (1,1360 

COMBUSTOR EFFECTIVENESS...,. 0.7150 


INJECTOR DISCHARGE COEFFICIENTS 0,8439* 0,7239* 0,7703* 0,7033 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS,,,, 0,9510 
NOZZLE coefficient . CT.0,8756 

PROCESS EFFICIENCY,,,,. Q.S76I 

KINETIC ENERGY EFFICIENCY,,,,,,,,. 0,6900 


8TAT]On3 


FUEL INJECT0R8 


NOMin a l COWL LEADING edge,, 

SPIKE TRANSLATION.. 

INLET THROAT,,,,,,,,,,,,,,, 

COWL LEADING edge.. 

NOZZLE SHKOUO TRAILING EDGE 
NOZZLE PLUG trailing EDGE,, 
STRUT LEADING EDGE,.. 

STRUT TRAJLIN6 EDGE,,,,,,,, 
COMBUSTOR EXIT,,,,,,,,,,,,, 


30,889 (IN) 
0,3146 (IN) 
40,400 (IN) 
35,199 (IN) 
73,539 (IN) 
67.291 (IN) 
56,455 (IN) 
65.055 (I*) 
65,055 (IN) 


STATION 

40,400 

41.300 

44.300 
48,775 

46.250 
54,065 

56.250 
44,800 
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RtAOJuG » OooJ R1.0CK c 96 tImE = 216.754 MAC* 6,0 PI a 925.749 T1 = 2980,5 

RAMJET PERFORMANCE 

SUMMARY REPORT 

T H SAMI'A MOLM 0UNV MACH VEL S "/A * A/AC 

WIND TUNNEL l 0 5 

0,000 925,749 2981 665.2( 791) 1,2945 28,632 2579 

0.000 0.483 402 -32,S( r7) 1,3967 28,631 935 5,996 5909 1.611 0,13219 33,392 0,9662 

SPIKE TIP a) S 2 V 4 

0.600 22.512 2960 665,2C 7qi) 1.2944 26,631 2579 

0,600 20.346 2912 644,7( 7713 1,2965 26,631 2552 0,397 1014 2,068 0,13219 33.392 0.9662 

WIND TUNNEL 3 0 ' 0 

0,000 925,749 2961 665,21 791) 1.2945 20,832 2579 

0.000 0.474 400 *>33,01 96) 1.3967 26.831 963 6,015 5911 1.811 0,13057 32.982 0,9862 

8P1KE TIP Ng 400 

0,600 22,512 2980 665,21 791) 1,2944 28,831 2579 

0.60c 20,407 2914 645,3C T?2) 1,2965 26,631 2553 0,392 999 2,066 0.13057 32.982 0,9862 

INLET THROAT 5 0 4 

40.400 355,200 2929 649,61 776) 1,2961 28,831 2659 

40.400 19.726 1444' 228,1( 35?) 1,3522 26.631 1835 2,502 4593 1.872 1,17026 33,392 0,1114 

INLET UPNRSK 603 

40.400 355.200 2929 649,61 776) 1,2961 28,831 2559 

40.400 16,936 1368 213,21 343) 1,3555 28,631 1801 2,594 4673 1,672 1,06369 33,392 0,1225 

INLET DNNRSK 704 

40.400 152,317 2929 649.61 776) 1.2961 28,831 2559 

40.400 130.853 2828 619,1( 7«6) 1.2992 28,831 2517 0,490 1234 1,930 1,06389 33,392 0,1225 

CDM8U5TOR 0 8 j 21 

40.41c 295,126 2893 652,5( 798) 1,2983 27,602 2601 

40.41o 15,599 1403 213,21 362) 1.3558 27.601 1851 2.533 4688 1,952 1,17423 33,500 0,1114 

COMBUSTOR 0 9 2 '21 

41,298 220,964 2628 656,21 809) 1,3019 26,478 2630 

41,398 19,993 1569 868,Of 434) 1,3481 26,478 1993 2,209 4403 2,031 1.16056 33.621 0,1112 

COMBUsTOR 0 10 3 21 

41,308 231,010 2788 656,11 797) 1,3038 26,436 2615 

41,308 20,042 1556 269.31 4 t 2) 1.3508 26,435 1969 2,234 4400 2,024 1,18091 33,621 0,1112 

COMBUSTOR 0 11 4 31 

41.373 229,460 2781 655,-Ot 7qS> 1,3041 26,429 2612 

41.373 20.364 1531 272,61 «j«) 1.3506 26.429 J972 2,22) 4380 2,024 1,18223 33,621 0,1110 

COMBUSTOR 0 12 S 2l 

41.500 225,220 2778 655.31 794) 1,3042 26,428 26H 

41.500 - 22.267 1572 285.01 426) 1,3464 26,426 1997 2,155 4305 2.025 Ul622« 33,621 0,1110 

COMBUSTOR 0 13 6 3 

42.460 195.693 2790 650,31 797) 1,3034 26,457 2614 

42.460 30.724 1778 336.91 40b) 1.3386 26,456 2115 1,872 3960 2.036 1,17116 33.621 0,1121 

COMtfUsTOR 0 14 7 5 

44.09j 137.047 3395 639.41 9*1) 1,2749 27,156 2815 

44.09J 57,330 2799 442,3( 790) 1,2948 27,159 2576 1,219 3i<io 2,106 1,13041 33.621 0,1161 

COMBUSTOR 0 IS 8 3 

44.31c 135,664 3414 637.71 9g7) 1,2739 27.J83 2820 

44,310 59,225 2842 446,21 8o4) 1,2930 27,186 2592 1,186 3079 2,107 1.12878 33,621 0,1163 

combustor 0 le 9 3 

44.800 133,549 3441 633.61 995) 1,2725 27.228 2827 

44.600 63.500 2923 461,21 8 2 9) 1.2848 27,231 2624 1,114 3934, 2,109 1,12421 33,621 0,1166 

COMBUSTOR 0 17 10 0 

44.806 133.503 3440 633.51 995) 1,2725 27.228 2B27 

44.806 63,503 2923 46J,21 8g9) 1,2890 27,231 2624 1,114 2936 2,109 1,12388 33.621 0,1166 

COMBUSTOR 0 18 U 6 

46.250 125,169 3021 643.51 9 6 b) 1,0942 23.939 0850 

46.250 64.089 2587 487.9l,8i3) 1,3065 23.940 2651 1.050 2790 2.283 1,07073 33,974 0,1039 


3/.J/7J," 

MUKTK M IVAL PM ETAC 
6254 12,138 187.3 
6192 0,084 185,4 

6179 11,993 187,3 
6179 0.028 187.4 

5329 83.525 159,6 
5381 77,261 161.2 
5381 20.403 161.2 
5328 86.554 159,0 0,12 0,07 
5170 80,774 153,6 0.24 0,04 
5168 80,743 153,7 0,24 0,01 
5156 80,463 153.3 0,04 0,00 
5132 79.093 152,6 0,24 0,00 
5020 72.069 109,3 0,24 0,02 
4966 55,159 148,3 0,24 0,60 
4902 54,012 148,2 0.24 0,62 
4966 51,304 147,8 0,24 0,66 
4968 51,275 147.7 0.24 0.66 
4979 46, 


,423 146.6 0,61 0,19 
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P T H GA M M A H01KT 50NV HACK 

COMBUgT OR 0 19 12 2 

A6.26fi 125,109 3023 603,4( 9 6 7) 1,2901 23,901 2850 

06,260 60,093 2589 087,0( BjOJ 1,3080 23,902 2652 1.058 

COMBUSTOR 0 20 13 0 

47,310 129,128 3206 632,6(1042} 1,2830 20,169 2926 

07,310 64,520 £622 077,9C 891} 1,£970 £0.191 2703 1 .0l« 

COMBUgTOR 0 21 10 2 

07.333 120.115 3208 632,0(1043) 1,2833 20,192 2927 

07.333 60.687 2626 078,2( 8<?2) 1,2973 20.190 2705 1.012 

CQKBUsTOR 0 '22 15 « 

08,110 115,368 3062 620,9(lli5) 1,2727 20,030 2990 

08.110 60,507 3009 071,3( 9(,7) 1,2667 £0.033 2826 0.961 

COHBUsTOR 0 23 16 6 

08,773 108,687 3103 638,0(1116) 1,2899 21,685 3009 

08,773 53.295 2668 000,5( 9 2 9) 1,3056 21,686 £826 t,09i 

CDHBUsTOR 0 20 17 ‘ 2 

06,703 108,612 3105 636,3(Ul7) 1,2898 21,668 3050 

08.783 $3.18$ 2669 OOS.OC 9jO)' 1.J05S 21.689 2826 1,092 

60*81*8709 0 25 18 0 

09.313 105,193 3276 630,2(H 6 7) 1.2B30 21,615 3097 

09.31s 07.350 2737 «16,0( 9 S 3) 1,3010 21,617 2809 1,160 

COH0USTOR 0 26 19 0 

50.723 96',611 3591 620,3(1286) J.,2677 22,126 3198 

50.733 36,390 3937 354,4(1035) 1,2903 23,132 2918 1,259 

CDHeUsToR 0 27 20 0 

52,823 89.200 3836 611.5(1300) 1,2539 22,391 3269 

52,623 27.712 2996 258,3(l0o2) 1.2805 22,006 2922 1,039 

COMBUgTOR 0 28 21 ' 3 

53.323 80,329 3857 606,8(138?) 1,2527 22,017 3270 

53.323 25,570 2967 235,3(t03D 1.2851 22.033 2907 1.087 

COHBUftTOR 0 29 22 4 

30,073 86,737 3893 600,6(i0ol) 1,2505 22.061 3283 

50.073 23,110 2900 206,5(1021) 1,2852 22.079 289J 1,5«3 

COMBUSTOR 0 30 23 ~ 3 

50,833 66,276 3893 60l,0<lOol) 1,2500 22.070 3202 

50,833 20.625 2875 17S.0C 993) 1,2875 22,480 2860 1.610 

COM8U8TQR 0 31 20 U 

55.760 83,925 J900 596.7(1020) 1,2072 22,53) 3295 

53.760 18,922 2802 150.7( 995) 1,2860 22,553 2859 1,652 

C0M8U8TDR 0 32 25 5 

56,250 65,001 4393 590,5(1590} 1,2155 22.995 3396 

56.258 16,007 3401 i59,S<i2o5) 1,2580 23,072 3055 1.327 

COMSUsTOP 0 35 26 5 

56.313' 76,058 3997 590,3(l4flO) 1,2035 22.589 3307 

5o.3l3 13,697 2783 85,2( 95$) 1,2889 22,616 2808 1,797 

COMBUSTOR 0 30 27 3 

56,053 76,260 OOOO 593,7(iOd3) 1,20J0 22,597 3309 

56,05s 13.568 2785 82,g( 956) 1,2887 22,620 2808 1,802 

COMBUSTOR 0 3S 28 7 

56,533 • 66.760 0372 593,0(i5p6) 1,2173 22.976 3390 

56,533 17,502 3385 106,o(U83) 1,2611 23.009 3030 1,559 

COMBUSTOR 0 36 29 3 

56,813 67.792 4352 592,3(1578) 1,2169 22,958 3389 

I—* 56,81s 16,987 3330 133,7(1163) 1,2630 23.028 3016 1,588 

«<l COMBUSTOR 0 37 30 4 . 

1-j 57.039 69.719 0243 591,4(1555) 1,2233 22,899 3377 

57,039 la,150 3222 1J6,6((1 2 0) 1,2667 22.959 £975 1,636 


VEL 3 m/A * A/AC MQMTH 0 3 v AC PHI £TAC 

2790 2.283 1.07015 33,970 0,1239 0961 06,403 106,6 0,61 0.19 

2782 2,303 0.99579 33.970 0,1332 5139 03,056 151,3 0,61 0,29 

2778 2.303 0,99539 33,9/0 0 ! ,1333 5101 03,967 151.3 0.61 0,30 

2772 2,320 0.92789 31,970 0,1430 5291 39,978 155.7 0.61 0,39 

3082 2,505 0,66020 30,353 0,1552 5010 oj,39S 1S7.5 1,00 0,21 

3086 2,505 0,66307 30,353 0,1550 5012 01,390 157,5 1,00 0,22 

3300 2.519 0.80718 30,353 0,1662 5503 01,050 161,0 1,00 0,25 

3670 2,500 0,60790 30,353 0,1950 580J 39,200 170,0 ),00 0,35 

0200 2.569 0,5638$ 30,353 0,2379 6177 36,835 179.0 1,00 0.03 

0323 2.571 0,50080 30,353 0,3080 6200 36,328 181.6 1.06 0.00 

0060 2.570 0,50978 24,353 0.3631 6320 35.366 186.I 1.00 0,05 

0617 2,570 0,06207 30,353 0,2782 6399 30,580 186,3 1,00 0,45 

0780 2,579 0,05257 34,353 0,3960 6060 33,220 168,6 1,00 0,07 

0666 2,622 0.36052 30,353 0,3679 6679 26,031 190,4 1,00 0,62 

5007 2.590 0.36309 30,353 0,3690 6603 28,511 190,6 1,00 0,09 

5059 2,590 O.J6O08 30,353 0,3717 6690 20,370 194,0 1,00 0,49 

0732 2,619 0,36492 30,353 0,3675 6700 26,830 195,0 1,00 0,61 

0790 2.617 0,36372 30,353 0,3688 6719 27,075 195.6 1,00 0,60 

0870 2,61) 0,36303 30,353 0,3695 6733 27,097 )96.0 1,00 0,56 
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P T h GAMMA 

CO^BUgTuB 0 38 31 4 

57,763 76.961 4080 566,5(1472) 1,2363 

57./63 13,485 2841 6«,3( 976) 1,2656 

COPBlisTUK 0 39 32 7 

58.76s 137,782 3346 5B5.l(il9l) 1,2769 

58.783 7,350 1673 -S9.9C 553) 1,3396 

COMBUSTOR 0 40 33 b 

60.793 63,729 4680 579,0.(l7 0 S) 1,1918 

60.793 20,750 36/4 171,9(1371) 1,2317 

COHBU8TOR 0 41 34 4 

62.213 66,501 4593 574,6(1671) 1,1995 

62.213 20,244 3725 153,3(13)3) 1,2414 

COMBU3TOR 0 42 35 5 

64.677 58.579 4857 566,ki77«) 1,1739 

64.677 23,889 4256 222.9(1521) 1,2017 

COMBUSTOR 0 43 36 5 

65,053 53,222 4983 564,70824) 1,1608 

65.053 25,254 4525 269.0O6 2 8) 1,1759 

COMBUSTOR REGEN 44 37 4 

65,053 53.222 5054 625,00835) 1,1576 

65,053 26,633 4636 344,30676) 1,1692 

NOZZLE *6 * 45 58 ' 5 

37.289 33.222 4963 564,70794) 1,1608 

87,28*9 1,632 2758 ®5S1,0( 9i7) 1.2709 

NOZZLE PO 46 39 5 

87.289 53,222 4983 564,7(1794) 1,1608 

87.289 0,403 2109 o793,5( 676) 1,2946 

NOZZLE AE REGEN «7 40 S 

87.289 53,222 5054 625,0(1855) 1,1576 

87,269 1,676 2862 «510.8( 9g7) 1.2670 

MOZZlE PO REGEN 48 41 5 

87,2B? 53.222 5054 625,00855) 1,1576 

37.289 0.483 2180 »767.&( 7o2) 1,2916 

FICTlVE COMBUSTS 68 61 0 

65,053 355,200 5312 564.70955) 1,1695 

t>5»0SS 0,483 1469olj48,2( 449) ),33>3 

FICTIVE NOZZLE 69 62 0 

87.289 29,714 4893 540,90787) 1,1563 

87.289 ■ 2.165 3266 -3«8,5(lll4) 1,2483 


«OL*T 80NV‘ MACH VfcL 8 M/A W 
22.686 3327 

22,719 2827 1.812 5122 2.592 0,15741 ju.353 
21,987 3111 

21,969 £251 2.524 5661 2.494 0.35613 34,353 
23,337 3447 

23,488 3178 1,420 4514 2.632 0,36748 34,353 
23,255 3432 

21,379 3136 1.464 4591 2,625 0,37744 34.353 
23,559 34o9 

23,770 3271 1,267 4144 2,642 0.35777 34,353 

23,694 3484 

23.944 3324 1.157 3846 2.652 0,33261 34,353 

23.621 3509 

21.874 3360 1,115 3748 2,664 0,33261 34,353 

23,694 3484 

24.205 2683 2,784 7472 2,652 0,06924 34,353 

23,694 3464 

24.206 2368 3,481 624; 2,652 0,02955 34,353 

23.621 3509 

24.204 2729 2,762 7539 2,664 0.06924 34,353 

23.621 3509 

24,206 2405 3,471 8347 2.664 0,02894 34,353 
24,044 3584 

24.578 1983 4,669 9256 2,492 0.04838 34,353 
23,657 3448 

24.194 2894 2,305 6671 2.696 0.06924 34,353 


A/AC MOKTN 0 IVAC- PHI ETAC 
0,3753 6765 26,448 196.9 1,00 0,52 

0,3777 6777 31,354 197,3 1.00 0,31 

0,3650 6759 25,778 196,8 1,00 0,73 

0,3553 6745 26.931 196,3 1.00 0,70 

0,3749 6719 23.041 195.6 1,00 0,63 

0.4032 6715 19.860 195.5 1.00 0,91 

0,4032 6752 19,372 196,6 1.00 0.91 

1.9371 6787 6,040 255,6 1,00 0,91 

4,5396 9363 3,785 £72.5 1.00 0,91 

1.9371 8862 6,112 256,5 1,00 0.91 

4,6340 9466 3,/55 276.1 1,00 0,91 

2,7724 10228 6,960 297.7 1.00 1,00 

1.9371 8197 7.179 238,6 1,00 0,91 
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READING » 0063 BLOCK 


OB TIMS e 216,75« MACH 


925,749 Tt e 2980.5 


PAEt 


6,0 Pt r 


XAB8 P-IB P-OB PDA QOX G»IB 

6,981 E*0 I 1.325E 00 O.uQO »5,a84£«Ql 0.000 0,000 

1.836E 01 J,32S£ 00 0,000 •D.llllt 01 O.Ouu 0,000 

3,07oE 01 2.TS0E 00 0,000 -2.08SE 02 O.Ouu 0.000 

3.5066 01 4.8296 00 0,000 -4,534£ 02 0,000 0,000 

3,5i9E 01 4.850E 00 7,1166 Oo -5.349E 02 0,000 0.000 

3.520E 01 4.851E 00 7.070E 00 «5.350k 02 0,000 0,000 

3.5556 01 O.920E OO 4.395E Oo -5.4S0E 02 0,000 0.000 

3.5B6E 01 4.874E 00 2.025E Oo •5.6tt3E 02 -3,0476 02 -3.047E 02 

3,606E 01 4.845E OO 3.0706 Oq -5.702E 02 *3.Q82E 02 *3.0626 02 

3,6«SE 01 5,22<ie 00 5,2966 Oo -6,0376 02 *3.1576 02 -3.157E 03 

3.701E 01 5,260fc OO 8.104E Oo *6,3436 02 »J,4/bE 02 -3.2566 02 

3.732E 01 5,0856 00 9.762E Oo -6,4916 02 »3.bloE 02 -3.317E 02 

3.803E 01 4,6902 00 1.638E Oi *6.<,61fc 02 -3.915E 02 *S,«62£ 02 

3.83UE 01 6.781E 00 J.951E Oj *6,6446 02 *4,0566 03 *3,5336 02 

3.87gE 01 9,5026 00 1.878E O t *6,669fc 02 *4.2536 02 *3.6386 02 

3,06jE 01 9,9E2E 00 l,87of Oj =6,675E 02 *4,2646 02 *3*6556 02 

3,'90iE 01 1,124£ 01 1,9206 Ol *6,6646 02 *4.3866 02 «.3.7l5£ 02 

S,93sE 01 1.740E 01 2,OOOE Ol *6.7636 02 *4.5556 0! *3,6146 02 

3.950E 01 2,089£ 01 1.476E Ol *6,8706 02 <=4,655E 02 *3.S75E 02 

3.98}E 01 3,146£ 01 5.S00E Oo *7,177E 02 *4.8496 02 o3.993E 02 

4.OO.0E 01 2.181E 91 5,334e 0 0 *7,U0«E 02 *4,956E 02 -4.069E 02 

4.0«0E 01 ,2.6126 01 4.97BE Oo *7,4136 02 «5.320E 02 *9.2416 02 

4.04iE Oi 2.683E 01 4,969E 00 *7,9356 02 *5.2266 02 -4.24SE 02 

4,i3oE 01 3.S81E 01 4.179E 00 *9,2876 02 o6.l3lE 02 <,4,6706 02 

4,13JE 01 3.591E 01 4,170E Oo «9,J03E 02 *6,1U4E 02 .4.67SE 02 

4.137E 01 3.663E Ol 4.112E Oo -9.414E 02 -6.233E 02 -4.7o8E 02 

4.15oE 01 3.799E 91 6,5476 Oo *9,625E 02 *b,4i5E 02 *4,7756 02 

4.246E 01 3,6526 01 2.49*e Ol *1,0346 03 *8,1166 02 *5.3656 02 

4,4096 01 5.8486 01 5»6i6E Pi *1,0576 03 *i.l»OE 03 -6.856E 02 

4,43iE 01 6.140E 01 5.705E Ol »t,037E 03 *1.2356 03 *7.1066 02 

4.4B 0 E 01 6.799E 01 5.901E Ol -1.062E 03 -1.375E 03 -7.713E 02 

4.48tE Ol 6.796E 01 5.904E Ol *1,0626 03 *1.3776 03 -7.734E 02 

4.6256 Oi 6.336E 01 6,4826 Ol *9.6776 02 *1,8536 03 -9.532E 02 

4.6266 01 6,3336 01 6,4662 Ol -9,6606 02 *i.856E 03 -9.5446 02 

4.73lE oi 5,9986 01 6.906E Ol »7.9i5E 02 *2,22tE 03 *1,0706 03 

4.7336 Ol 6.022E Oi 6.915E Ol *7.8966 02 *2.2296 03 *1.0806 03 

4,01lE'Ol 6.850E 01 6.059E Oi -6.282E 02 -S.aajE 03 -1.167E 03 

4.6776 01 5,3306 01 S.330E Oi *4,524£ 02 *2.6766 03 *1,2366 03 

4,87eE 01 S.3J9E 01 5.319E Oi *4,a96£ 02 *2,681E 03 *1,2396 03 

4.931E 01 4,7356 01 4.735E Ol *3,1076 02 *2,8226 03 »t.293E 03 

5.0726 01 3,839£ OI 3,039e Oi 6,208£ 00 *3,1656 03 *I.430E 03 

5,2826 01 2.771E 01 2.77IE Ol 3,7016 02 “3.604E 03 -l.blOE 03 

5.332E 01 2,5576 01 2.5576 Oj 4,3946 02 •i.bvlt 03 -l.b49£ 03 

5,4075 01 2,3116 01 2.311E Oi 5,336b 02 *3.8326 03 *l,7o3E 03 

5.483E Pi 2.0626 Oi 2,0626 Ol 6.1B4E 02 -3.962E 03 -1,7556 03 

5.5766 01 1,8926 Ol 1.892E Oi 7,1036 02 -4.111E 03 *1.8t3E 03 

5.6266 01 1,6016 01 1,8016 Ol 9,1286 02 *4,1856 05 *1,B40E 03 

5.631E 01 9.487E 00 1.7*»IE Oj 9,i79fc 02 -4.1936 03 -1.843E 03 

S.64SE 01 9.4876 (10 1.76SE Oi 9.295E 02 -4.212E 03 -I.B50E 03 

5,653t 01 1.750E 01 1.750E Ol 9.36SE 0 2 *4.2246 03 -1.65A£ 0 3 

S.bBiE 01 1.6996 Ol 1.699E Oi 9.591E 02 *4,2636 03 *1.8676 03 

5.7046 01 1.615E 01 1.615E Ol 9,752£ 02 -4.2946 03 -1.878E 03 

5.77&E 01 1,3486 01 1,3486 Oj 1,0156 03 *4,3926 OJ *1.9096 03 

5.B78E 01 7,3506 OO 7,3506 Oo 1.0J9£ 01 »4,5u8£ 03 *1.9476 03 

8.0796 01 2,0756 01 2,0756 Oi 1,043k 03 =4,7l7E 03 *2.0076 03 

6.22l£ 01 2,0246 01 2.024E Ol 1.043E 03 -4.8/tfE 03 -2.047E 03 


Q-OB CAHALU P-I6/P5U P-IB/PtO P-Ott/PSO P*C8/PI0 

0,000 2.470E-02 2,7466 00 1.431E-03 0,000 0,000 * 

0,000 1,6346 02 2.7466 00 l,A31t*03 0,000 0.000 

0,000 5,053k 02 5.9566 00 2,9496*03 U.oOO 0.000 

0,000 6.804E 02 1,0016 01 5,2}6£*03 0,000 0,009 

0,000 6,8536 02 1,0056 01 5.2396*03 1,4756 01 7,6866*03 

0,000 6,8566 02 1,0056 01 5.2416*03 1.465E 01 7,637&»03 

0,000 7.210E 02 1,0206 01 5,3j5fc*03 9.109E 00 4,74B6»03 

0,000 7,S2Bt 02 1,0106 01 5.2656*03 4,1976 00 2,187t-03 

0.000 7,7306 02 1,0046 01 5.234fc*o3 6.J626 00 3,3166*03 

6,000 8,1666 02 1,0846 01 5.6476*03 1.0986 Ol 5,7206-03 

•2.1966 01 8.725E 02 1,0906 01 5,6686*03 1.680E 01 8.755E-03 

•2.926E 01 9,0626 02 1,0546 01 5.4936*03 2,0236 0) 1.055E-02 

•4.535E 01 9.B35E 02 9.720E 00 5.0666-03 3.3966 Ol 1.770E-02 

*5,2396 01 1,0186 03 1.4056 01 7,3256*03 4,0036 01 2,0866*02 

*6,1496 01 1.064E 03 1.969E 01 l,026£*u2 3.893E 01 2,0296*02 

»6,280E 01 1,0726 03 2,0566 01 1.072E-02 3,67eE 01 2.020E-02 

*6,7256 01 1.094E 03 2,3306 01 1,214£*u 2 3,9Bu£ 01 2,07«E*02 

*7.4156 91 1.1306 03 3.&06E Ol 1.S80E-02 4.1456 Ol 2.160E*O2 

*7,8026 01 1,15}£ 03 4.3S9E 01 2,2566*02 3.0566 0} 1,5946*02 

*8,4746 01 1,1876 03 4.4486 01 2,3186*02 1,1406 01 5,9416*03 

*8,8696 PI 1,209£ 03 4,5196 Ol 2,356fc*o2 1.105E Ol 5,7616*03 

*9,7066 01 1.256E 03 5,4146 01 2.8226*02 1,0326 01 5,3776*03 

o9 t 8HE Oi 1.257E 03 5,4366 01 2,8336*02 1,0306 01 5.3676*03 

*1.4616 02 1,362E 03 7,4316 01 3,868£*«2 8,6616 00 4,5146*03 

■1,4696 02 1.3636 03 7.443E 01 3.8796*02 6.6436 00 4,5056*03 

■l,5286 02 1,3716 03 7.589E 01 3.9556*02 6,5236 00 4,4426*03 

•1,6406 02 1,3866 03 7,8736 01 4,1036*02 1.3576 01 7,0726*03 

•2,7Ste 02 1,5016 03 7.S70E 01 3,9456*02 5,1656 Ol 2,6926*02 

*4,9436 02 1,699E 03 1.2126 02 6,3176*02 1,1646 02 6,0696*02 

■5.2436 02 1,7256 03 1.2716 02 6,6326*02 1,1026 02 6,1636*02 

-6,0356 02 1,7856 03 1.409E 02 7.344E-02 1.233E 02 6,3746*02 

*6,0496 02 1,7866 03 1,4096 02 7,3416*02 1.224E 02 6.3786*02 

-8.995E 02 1,9636 03 1,3136 02 6.644E-02 1,3436 02 7,0016*02 

*9,0186 02 1.V64E 03 1,3136 02 6,8416*02 1,3446 02 7,0066*02 

•1,1446 03 2.094E 03 1,2436 02 6,4796*02 1.431E 02 7.46OE-03 

*1.1496 03 2,0976 03 1,2486 02 6.5056*02 1,4336 02 7,4706*02 

•1.J16E 03 3,194E 03 1.420E 02 7.3996*02 1.256E 02 6,5456*02 

*1»44lE 03 2,2776 03 1.105E 02 5,7576*02 1,1056 02 5.757E-02 

*1.4426 03 2,a7bE 63 1,1026 02 5.745E-02 1,1026 02 5,7456-02 

*1.5296 03 2,3456 03 9,8136 01 5,1156-02 9.813E Ol 5,1156*02 

-1.7346 03 2,5223 03 7.957E 01 4.147E-02 7.5576 01 4.1476*02 

•1.994e 03 2,7896 03 5.743E Ol 2.994E-02 5.743E 01 2,99«k*02 

•2.049E 03 2,8526 03 5.299E Ol 2.762E-02 5,2996 01 2,7b2E«02 

•2.1296 03 2,9486 03 4.790E 01 2.4976*02 4,7906 01 2,4976-02 

*2,2076 03 3,0456 03 4.275E 01 £.2286*02 4,2756 01 2,2286*02 

•2.298E 03 3,1656 03 3,9226 01 2,0446*02 3.922E 01 2,0446*02 

■2,3446 03 3,2096 03 3.73SE 01 U945E-02 3.732E Ol 1,9456*02 

•2,3496 03 5,2166 03 1,9666 01 1,0256*02 3.7116 01 1.9346*02 

•2,3626 03 3,2J4E 03 1,9666 01 1,0256*02 3.6586 01 1,9046*02 

“2.370E 03 3,245k 03 3.6276 01 1,8916*02 3,6276 01 l,891t*02 

•2,3956 03 3,2806 03 3.521E 01 1.835E-Q2 3,5216 01 1,8356*02 

•2,4166 03 3.309E 03 3.348E Ol 1,7456^02 3.348E 01 1,7456*02 

•2.483E 03 3.402E 03 2.7956 01 1,4576*02 2,7956 01 1.4576*02 

»2,561E 03 3.532E 03 1,5236 01 7.940E-03 1,5236 Ol 7.940E-O3 

•2.709E 03 3,790k 03 4,3006 01 2,2416*02 4.300E 01 2,2416-02 

*2,8236 03 3,9726 03 4,l»6t 01 2.1676*02 4.196E Ol 2,1876*02 


*3 

Co 
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XABg P.J8 P-08 PDA OOX U*JB 

6*46 fl E Oi 2.36BE ol 2.389E 01 1,0436 03 -5 .II.aE 03 -2.1336 

6.505b 01 2,6066 01 2.444E Ol 1.0436 03 -5.SUE 03 »2.1«8t 

6,S0?f Ol 5,6«*£ 01 2,0506 Ol 1,0036 03 -5.216E 93 -2.149E 

6.5296 01 2,a7«E 01 2,4flOE Ol 1.0436 03 -5.239E 03 «2.157£ 

6.49 5 E 01 1.377E 01 1,1996 Ol 1,2516 03 -5.409E 03 -2.213E 

6.762E 01 9,60«E 00 1.1626 Oi 1.490E 03 *5.4706 03 -2*2316 

6,0396 Ol S.uaot on 8, flies oo 1,7346 03 -5.540E 03 -2.249E 

6• 91iE 01 4.260E 00 6,2006 Oo 1,8916 03 *S.6o7E 03 -2>2fl2E 

6.972E Oi 3.260E 00 5.129E Oq 1.992E 03 -5.661E 03 -2.271E 

7.067E 01 2*3516 00 3,4606 0 0 2.102E o3 -6.7J9E 03 -2.281E 

7,iloE 01 1,9406 00 3*2116 Oo 2,1406 03 -5.770E 03 -2.285E 

7.263E 01 1,2846 00 2,3256 Oo 2.242E 03 -5.851E 03 -2*296E 

7.278E 01 1,2206 00 2,0336 Oo 2,249b 03 -5.8576 03 -2.297E 

7.S5SE 01 1,3056 00 5.7506»0l 2,2936 03 -5.8906 03 -2.3o2E 

7.3SqE 01 1.305E oo 5,6726-01 2,2946 03 -5.890E 03 -2.30ZE 

7.4666 01 1.4556 00 0*000 2,3236 03 *5,9566 03 -2.309E 

7.77i6 Oi 2.7C5E 00 0,000 2.4066 03 *5,9706 03 «Z,?24E 

8* 161E 01 1.8406 00 0.000 2.503E 03 -5.986E 03 -2.S40E 

8.44 2 E Ol l.i(25E 00 0.000 2.539E 03 -6.001E 03 -2.354E 

8.720E 01 2*0906 00 0*000 2,5826 03 *6,0256 03 *2*378E 

8,7296 01 2,0916 00 0,000 2.5826 03 *6,0256 03 -2*3786 


U«OB LAnrAU P«Ib/P80 P«ie/P. 10 P*Ob/P SO P-0B/P70 

03 -3.0306 03 a,289t 03 4,9516 01 2.580t-02 4.9*sE 01 2.580E-02 

03 *3.0636 03 4,337b 03 5,402b 01 2.6l5b*02 5.0666 01 2.6416*02 

03 -3.0676 03 «,3«E£ v3 6.4026 01 2,Bl5t»u2 5,0796 fll 2.6476-02 

03 -3.0826 03 4.3&8E 03 5.126b 01 2.673b*02 5,1406 Ol 2.679b-US 

03 *3,1956 03 4,583b 03 2,6546 01 1.4676-02 2.4856 01 1.295E-02 

03 -3.239E 03 4,6656 09 2.051E 01 1.0696*02 2,4086 Ol 1,2556*02 

03 -3.2926 03 4,7606 03 1.127E Ol 5.8766-03 1,8276 01 9,5256*03 

03 -3.3456 03 4.848E 03 6,8296 00 4,6026*03 1.285E 01 6,697g*U3 

03 *3,3916 03 4.922E 03 6.756E 00 3,5216*03 1.063E 01 5.54oE*03 

03 *3,4586 03 5,0366 03 4.8736 Ou 2,5406*03 7.1716 00 3,7386-03 

03 *3,4856 03 5.0U8E 03 4,0216 no 2.0966-03 6.6556 00 3.4096*03 

03 *3,5556 03 5.273E 03 2.662E 00 1,3876*03 4,flj9E 00 2,5116*03 

03 -3.560E 03 5.290E 03 2,5286 00 1.3186*03 4,2146 00 2,1966*03 

v3 *3,5086 P3 5,374£ 03 2,70«E 00 l,4u9£-03 1.192E 00 6,2116*94 

03 -S.589E 03 5.S75E 03 2.705E 00 1.410E-03 l»17o£ 00 6,1276*04 

03 -3.647E 03 5.427E 03 3.0166 00 1.5726*03 0.000 0.000 

03 -3,6476 03 5,5256 03 5,6066 00 2.9226-03 0,000 0.000 

03 *3*6476 03 5,6306 03 3.6136 00 1,9886*03 0,000 ‘ 0,000 

03 -3.6476 03 5.6B46 03 2.9536 00 1.5396*03 0,000 0.000 

03 -3.647E 03 S.707E 03 4.332E 00 2.2586*03 0,000 0.000 

03 -3.647F 03 5,7076 03 4.334E 00 2.259E-03 0.000 O.noo 
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X DORAG ’ CORAG CF HC 

4,U4o£ 01 1,3646 02 1.364E 0 2 2,1296-03- 5,2146-02 
H.OOlE 01 2.267E-01 1.366E 0 2 2,4066-03 4.24«e«02 
a,13oE 01 2,1616 01 1,5826 02 2.5426-03 5.002E-02 
4,13tE 01 2,2996-01 1.5B5E 02 2,33«6-03 5.3U6E-02 
4.1376 01 1.4476 OO 1.599E 02 2,3076-03 5,4016-02 
4,15oE 01 2.803E 00 1.627? 0? 2.3216-03 5.7256-02 
«,2<J fe E 01 2.047£ 01 1.8326 02 2,3946-03 6.8&0E-O2 


4.409E 

01 

3.101E 

01 

2.1426 

02 

2.540E-03 

9,1126-02 

4.431E 

01 

3.874E 

00 

2.1816 

02 

2,6426-03 

0.2O2E.O2 

4,4 0Q E 

01 

8,9706 

00 

2.2706 

02 

2,6546-03 

6.2/16-02 

4,4016 

01 

l,424g. 

>01 

2.2726 

02 

2.870E-03 

B.220E-D2 

4,6256 

01 

2.603E 

01 

2,5326 

02 

3,1456-03 

7.644E-02 

4,6266 

01 

1.70CE-01 

2.5346 

0? 

2,7946-03 

0.684E-O2 

4,73l6 

01 

1.617E 

01 

2.696E 

02 

2,7586-03 

8,6866-02 

4,73 3 E 

01 

3,4656, 

•01 

2,6996 

02 

2.0666-03 

0.332E-Q2 

4.8116 

01 

1.1466 

01 

2,0146 

02 

2.8456-03 

8,2646-02 

4.877E 

01 

1*0062 

01 

2,9146 

02 

3.1296-03 

•7,1726-02 

4.8786 

01 

1.545E> 

>01 

2,9166 

02 

2.8286-03 

7.9826-02 

4.93J6 

01 

7.717E 

00 

2.993E 

02 

2,7776-03 

7,6506-02 

5,0726 

01 

1,9726 

01 

3.I90E 

02 

2,7276-03 

6,7926-02 

5 1 26*26 

01 

2.769E 

01 

3.4676 

02 

2,7366-03 

5.446E.Q2 

5.332E 

01 

*6.4676 

00 

3.5326 

02 

2,0296-03 

4,9986-02 


5,4076 01 9,6766 00 3.629E 02 2.80SE-03 4,684E-02 
5.403E 01 9.530E OO 3,7246 02 2,7916-03 4,3396-02 
5.5766 01 1,122b 01 3.6366 02 2,7636-03 4.092E-02 
5.626E 01 3,6816 00 3.873E 02 2,?«2E-03 3.715E-02 
S.631E 01 5.47OE-01 3.679E 02 2.9116-03 2,9836-02 
5,4456 01 1,4236 00 3,@93E 02 2,7106-03 3.1326-08 
5,0536 01 8,3646-01 3,9016 02 3,2176-03 3,1896-02 
5, 681 E 01 2,9406 00 3.931E 02 2,6966-03 3.4O8E-02 
S.TOflE 01 2,2726 00 3,9536 02 2,0776-03 3.324E-02 
5.7766 01 7.379E 00 4,0276 02 2.819E-03 3,0066-02 
5.67e£ 01 1.0766 01 4,1356 Og 2.6066-03 2.05JE-02 
6.079E 01 1.0986 01 4.325E 02 2.456E-03 4,4276-02 
6,2216 01 1,3126 01 M56£ »2 3,0106-03 S.637E-02 
6146sE,- 01 2.3856 01 4.6946 02 3.0296-03 3.8506-02 
6.505E 01 3.223E 00 4.727E 02 3,1976-03 3.680E-02 
6,5096 01 3,3326-01 4,7306 02 3.334E-0S 3.694E-02 
6.529E 01 1.707E 00 4.747E 02 3.333E-03 3,6/36-02 
6,69g£ 01 1.43&E 01 4,091 e 02 3.240E-03 -2,7006-02 
6,7626 01 5,2766 QO 4.943E 02 3.2156-03 2.4226-02 
6,6396 01 5.524E 00 4.999E 02 3.1616-03 1.8556-02 
6,91jE 01 4.399E QO 5,0436 02 3.1106-03 1.4976-02 
6,9722 01 3,250£ 00 5,0756 0? 3.0S9E-03 1.279E-02 
7,0676 01 4.P98E 00 5,1186 02 3,0406-03 9,7/46-03 
7.U0B 01 1,6906 00 5,1356 02 3,0266-05 6.934E-03 
7.2636 01 5.236E 00 5.107E 02 2.979E-03 6,0196-03 
7.278E 01 4,3396-01 5.19gE 02 2,9646-03 6.248E-03 
7.3536 01 1.707E 00 S.209E 02 2.690E-03 4.1O6E-03 
7.354E 01 2,6906-03 5,209g 02 2.890E-03 4.093E-03 
7.406E 01 1,0036 00 S.219E 02 2.939E-03 5.7556-03 
7*77i£ 01 2,6556 00 5.245E O 2 3.003E-03 9.166E-03 
0.161E 01 3.007E 00 5,2756 02 2,933t»03 6,8046-03 
0.44J6 01 1,274£ 00 5,2866'02 2,8676-03 5.5656-03 
6.72SE 01 5.5O0E-OI 5.294F 02 2.923E-03 7.4276-03 
8.729E 01 0,000 S.294E 02 2,9236-03 7.431E-0J 


“•J 

<J1 
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RAMJET* PERFORMANCE* 


ENGINE PERFORMANCE 


inlet 


CALCULATED THRUST,,,,,*.. 1940, (LSF) 

MEASURED THRUST,,. 1765, (LBF) 

CALCULATEO SPECIFIC IMPULSE,,,... 2Q17, (L6F-SEC/LBM) 

MEASURED SPECIFIC IMPULSE,. 1B56, ILBF-8ECYLBM) 

CALCULATED THRUST COEFFICIENT,,,.,,. 0,b2«l 

MEASURED thrust COEFFICIENT,,,,,,,,,,,,,, 0,57«0 


REGENERATIVE-COOLED engine PERFORMANCE 
CALCULATED 

STREAM THRUST.,,,,,. 8285, (LBF) 

net Thrust.. dost, jlsfj 

SPECIFIC IMPULSE. 2109, UBF»SEC/LBM> 

tHRUST COEFFICIENT,... 0,6520 


ANGLE of attack 

MASS FLO" RATIO, .. 

additive drag coefficient,.,,,,,,,,,. 

LIMITING PRESSURE RECOVERY EFFICIENCY.... 

DELTA PT2,..,,,,,,,. 

TOTAL PRESSURE RECOVERY ■ SUPERSONIC,,,,, 

TOTAL PRESSURE RECOVERY - SUBSOMC. 

INLET PROCESS EFFICIENCY • SUPERSONIC,,,. 

INLEI PROCESS EFFICIENCY * SUBSOMC.. 

KINETIC ENERGY EFFICIENCY • SUFENSOUC,,, 
KINETIC ENERGY EFFICIENCY - SUBSONIC...., 

ENTHALPY at pi) » 8UPERS0N1C,... 

ENTHALPY AT PO • SUBSONIC.... 


0,000 (DEGREES) 
0.9862 
0,0004 
0,1622 

0,1474 (PSD 

0.3867 

0,1645 

0.8934 

0.9050 

0.9378 

Q.68B8 

-4.68 CBTU/LBH) 
29,46 (BTU/LBM) 


MOMENTUM And 

FORCES 


INLET FRICTION DRAG......... 



INLET MOMENTUM CHANGE..... 



COMBUSTOR FRICTION DRAG..... 



COMBUSTOR STRUT DRAG,,...... . 

A H 


COMBUSTOR MOMENTUM CHANGE..,.,. . 



NOZZLE FRICTION DRAG.,,,,. 



NOZZLE STRUT DRAG....... 



NOZZLE MOMENTUM CHANGE.. 

• •••ttii 1*182, 

tL9F) 

NOZZLE PRESSURE integral. 

1539, 

(LBF) 

EXTERNAL friction drag.. . 

•!••••• 5W§75 

(LBF) 

external pressure integral. 

iiiiiii •1271 • 

CLBF) 

total external drag...,,,. 


(LBF) 

TOTAL STRUT DRAG. 

f i m 1 91 81 

(LBF) 

CAVITY Foftce,...,.,. 


(LBF) 

CALCULATED LOAD CELL FDRCE.. 

,,,,,,, , 

(LBF) 

MEASURED LOAD CELL FOHCE,........ 


{ LH.F5 

FUEL VACUUM SPECIFIC IMPULSE t 

>»0» 0»0» -160,9» ■ 


COVbUSTCR 

FUEUAIR RATIO,......,,,.,,.,..,,,,,,,.,, 0.0286 

EQUIVALENCE RATIO,,,,,,,.,,,,,,,. 1,004 

COMBUSTOR EFFICIENCY...0,906 

TOTAL PRESSURE RATIO,,,,.0.1498 

COMBUSTOR EFFECTIVENESS.... 0,8234 

INJECTOR DISCHARGE COEFFICIENTS 0.84541 0,7326, 0,76801 0,7376 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT * C5.,,, 0,9328 


NOZZLE COEFFICIENT - CT.,1.. 0,6500 

PROCESS EFFICIENCY,,,... 0,6169 

KINETIC ENERGY EFFICIENCY,.,,,.... 0.6473 


STATIONS 


FUEL INJECTORS 


NOMINAL CUKL leading edge,, 
8PIKE TRANSLATION., 

INLET THROAT. 

COWL leading EDGE,,.. 

NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG trailing edge,, 
STRUT LEADING EDGE.,;.,,,.. 

STRUT TRAILING EDGE. 

COMBUSTOR EXIT,,,,,,,.,,,,, 


34,684 (IN) 
0,3129 (IN) 
40^400 (IN) 
35,197 (IN) 
73,53/ (IN) 
87,289 (IN) 
56.453 (IN) 
65.053 (IN) 
65,053 (IN) 


INJECTORS 

1A 

IB 

IC 

2 a 

2C 

3a 

36 


STATION 

40.4Q0 

41.298 

44,300 

48,773 

46,250 

54,063 

56,246 

44,796 
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^EADlNO 9 006J etOCK * 13^ TIkE a 249. 


P T h GAMmA 

»I*C TUNNEL t 0 5 

OtOOO 972.999 2968 667.5C 793) 1.2903 

O.oqo 0,247 404 -32.1C 97) 1,3967 

SPIKE TIP US 2 0 5 

0.600 11.350 2988 667,SC 793) 1,2941 

O.6O0 10,220 2917 646,1c 7?2) 1,2963 

wind TUNNEL 300 

O.OOo 472,999 2988 667,5C 793) 1,2943 

0.000 0,238 399 -33,2( 96) 1,3987 

SPIKE TIP NS 400 

0,600 11,350 2986 667,5f 793) ),2941 

O.6O0 10,289 2922 647,5( 774) 1,2962 

INLET THROAT 504 

40.460 189.740 2926 648,7( 775) 1,2962 

«0.40o 9,803 l“16 220,5( 350 1,3539 

INLET UpNRSK 603 

40,400 189,740 2926 6«8.7C 775) 1,2962 

“0,400 8,422 1360 206,Of 335) 1,3572 

INLET DNNRSK '704- 

40,400 78,239 2926 646,7c 775) 1,2962 

40.“Oo 67,256 2826 618,7C 7a6> 1,2993 

COI'BUsTOR 0 8 14 

40,410 189,270 2926 648,6( 77S) 1,2962 

“0,41o 9,815 1“17 220,8C 350) 1,3538 

COMBUSTOR 0923 

41.310 148,227 2Vj7 646,1< 772) 1.2965 

«1.31o il,«41 1566 26g,«c 390) 1,S“55 

CQMBUgTOR 0 10 - 3 3 

“1,375 145,864 29J6 645,8( 772) 1,2965 

“1.375 11,590 1577 263,“( 393) 1,3449 

COMBUgTOR 0 11 4 2 

“1.500, 141,040 2913 6«5,3f 7y2) 1,2965 

41,500 11.851 1599 £69,3C 399) 1,343? 

COHBUsTOR 0 12 5 5 

42.460 . 122,309 2900 640,9C 7fc7) 1,2970 

42.460 12.805 1681 29i,6( «2l) 1,3396 

COMBUSTOR 0 13 6 4 

44,095 112,474 2869 631,6C 750) 1,2979 

44,09s 12,678 1693 294,8C 4*4) 1,3391 

COMBUsTOR 0 14 7 4 

44.310 111,439 2«65 630,4( 7s7) 1,2981 

44,310 12,708 1“95 295,4c “25) 1,3390 

COMBUSTOR 0 15 8 4 

“4,600 108.625 2856 627,7t ?S“) 1,2904 

44,600 12.826 1704 297.9C “27) 1,3386 

CQMBUgTOR 0 16 9 “ 

“4,810 108,567 2856 627,6( 75«) 1,29B“ 

“4,81o 12,830 170“ 297,9( “27) 1,3385 

COMBU3TOR 0 17 10 4 

“6,260 97,9b6 2833 620,6C ?40> 1,2991 

“6,260 12,388 l?10 301,7( 4jl) 1,3379 

CQMBUgTOR 0 18 11 4 

“7.310 90,081 2817 616.0C.743) 1,2996 

“7,310 11.570 1715 300.6C “3O) 1,3381 


>“ MACH 6,0 PI s 472.999 TT * 2988,0 

ramjet performance 
summary report 
MOL^T SONV MACH VEL S k/A w 
26,651 2582 

28,831 987 5,99“ 5916 1.858 0.06756 17,054 

28,831 2582 

28.831 255“ 0,405 1034 2.115 0.06756 17,05“ 

28.831 2582 

28.831 982 6.053 5921 1,658 0.G6572 16,589 
26,031 2582 

28,831 2556 0,391 1000 2,115 0.06572 16,589 

28,831 £557 

28,831 1816 2,5«6 4629 1.915 0,59795 17,054 

28,831 2537 

28.831 1784 2,638 4707 1,915 0.5«359 17,054 

26.831 2557 

26.831 2516 0,487 1224 1,976 0,54359 17.054 

28.831 2557 

28,831 1819 2,544 4627 1.915 0,59787 17,054 

28.831 2554 

28.831 1906 2.305 4393 1,931 0.59894 17,054 

28.831 ,2553 

28,831 1912 

2,287 4375 1.938 0.59984 17,054 

28,831 2553 

28,831 1925 2.254 4338 1,934 0.59998 17,034 

28,831 2547 

28,831 1971 2,121 4181 1,943 0,59409 17,054 

26.631 2534 

28.831 1977 2,077 4106 1.945 0.57367 17,054 

28.831 2532 

28.831 1978 2.069 4094 1,9“5 0.57268 17,054 

28.831 2529 

28.631 1983 2,048 4063 1,946 0.57044 17,054 

28.831 2529 

28.831 1984 2,048 4062 1,946 0.57045 17,054 

28,631 2519 

28.631 1991 2,00b 3995 1.951 0,53738 17,054 

28.631 2513 

28.831 1989 1,997 3972 1,955 0.50001 17,054 


A/AC MDMIM 0 IVAL PHI E.TAC 
0,9855 3199 6,212 187,6 

0,9855 3128 1,085 183,4 

0,9855 3113 6,047 187.7 

0,9855 3113 1,022 187,7 

0,1114 2733 43,013 160.3 

0,1225 2759 39,760 161,b 

0,1225 2759 10,342 161,8 

0,1114 2732 “2,909 160,2 

0,1112 265“ “0,690 155,6 

0,1110 2648 40,779 155,3 

0,1110 2636 40,450 154,6 

0.1121 250“ 36,599 151,5 

0.1161 2553 -36,603 149,7 

0,1163 2549 36,436 1“9.4 

0,1167 2537 36,015 1“6,6 

0,1167 2537 36.006 146,7 

0.1239 2511 33.362 147,2 

0,1332 2500 30,664 146,6 
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READING b GOoi 8I.0CK S 134 TlpE ■ 249,150 MACri 6,0 PT b (I 



P 

T 

H 


GAMMA 

hOL.nr 

SONV 

MACH 

vEL 

S 

*/A 

4 

A/AC 

momtm 

0 

IVAC 

CONBUsUlP 

0 

19 

12 4 














47,335 

69,907 

2817 

615,9 ( 

743) 

1,2996 

20,831 

2513 










47,335 

11.563 

1715 

3«o,e< 

43O) 

1,3381 

28,831 

1989 

1.996 

3971 

1.955 0, 

,49945 

17,054 

0.1333 

2500 

30,820 

140*6 

COMBUSTOR 

0 

20 

13 5 













4S.Ho 

05.322 

2806 

612.7C 

7a0) 

1,2099 

28.031 

2508 










48.110 

10.602 

1693 

294.et 

424) 

1,3391 

28,031 

1977 

2,017 

3988 

1.950 0, 

.46591 

17.054 

0,1429 

2502 

28,076 

146.7 

CO^BUsTuP 

0 

21 

14 6 













48,7 65 

02.106 

2)97 

610,1( 

737) 

1,3002 

28,031 

2604 










48,705 

9,3«1 

1651 

283.5C 

•U> 

1,3411 

28,031 

19J4 

2,069 

4043 

1.959 0, 

,42046 

17,054 

0,1554 

6516 

26,918 

107,5 

COMBUSTOR 

0 

22 

15 4 














49,315 

60.532 

2791 

608,2C 

735) 

1,3004 

28,031 

2502 










49,315 

8,450 

1613 

273.1C 

402) 

1,3430 

20.631 

1933 

2.119 

4095 

1.960 0, 

,40071 

17,054 

0,1662 

2531 

25,503 

148.4 

COMBU$TOR 


23 

16 5 














50,725 

75.573 

2776 

603,9C 

731) 

1,3009 

28,031 

2496 










50.725 

6,696 

1535 

252,2c 

382) 

1.3«71 

28,031 

I860 

2.221 

4195 

1,963 0, 

,34152 

17,050 

0,1950 

2556 

22,265 

150,0 

COMBUSTOR 

0 

24 

17 4 














52,625 

68,700 

2758 

598.SC 

726) 

1.3014 

26,831 

2488 










52.825 

5,007 

14S5 

230,8{ 

360) 

1,3516 

26.631 

1841 

2.330 

4290 

1.967 01 

.27991 

17,054 

0.2379 

2500 

10,660 

151.5 

COMBUSTOR 

0 

25 

10 4 














53.325 

67.808 

2754 

597.JC 7?5) 

1.3015 

20.831 

2486 










53.325 

4.762 

1434 

225.3C 

355) 

1.3528 

28.831 

1829 

2,359 

0315 

1.968 0 

,26647 

17,054 

0,2480 

2591 

10.002 

151,9 

COMBUSTOR 

0 

26 

19 « 













54,075 

66,416 

2749 

595.7C 

723) 

1,3017 

28,831 

2484 










54,075 „ 

4,389 

1407 

216.1C 

347) 

1.3544 

26.031 

1813 2.398 

4347 

1.969 0, 

,25307 

17,054 

0.2631 

2600 

17,096 

152,4 

COMBUSTOR 

0 

27 

20 5 













54.835 

64,753 

2744 

594.H 

722) 

1,3019 

20,031 

2482 










54,835 

4.066 

1385 

212.3< 

342) 

1.3557 

28.631 

1799 

2.429 

4371 

1.970 0, 

.23932 

17,054 

0.2702 

2607 

16,257 

152.0 

COMBUSTOR 

0 

20 

21 5 














55,760 

62,604 

2738 

S9g,5( 

720) 

1.3021 

28.831 

2480 










55.760 

3.738 

1364 

206,0( 

336) 

1.3570 

28,631 

1786 

2,459 

4393 

1.972 0, 

.22470 

17,054 

0,2963 

2612 

15.34] 

153,2 

COMBUSTOR 

0 

29 

22 4 













56.260 

55.952 

2735 

591.7C 

7l9) 

1.3021 

26.831 

2478 










56,260 

2,623 

1303 

J90.9C 

3 2 0) 

1,3607 

26.B31 

1748 

2,561 

4470 

1.979 0. 

.18102 

17,054 

0,3678 

2640 

12,599 

154,8 

COMBUSTOR 

0 

30 

23 4 













56,315 

55,8TO 

2735 

S91.6C 

7i?) 

1,3022 

28,831 

2478 










56,315 •' 

2.610 

1302 

190.6C 

S2») 

1,3608 

28,031 

1748 

2,563 

4460 

1.979 0, 

.18045 

17.050 

0.3690 

2640 

12,562 

154,8 

COMBUSTOR 

0 

31 

24 4 













56,455 

55,663 

2735 

591.4( 

7l9) 

1.3022 

20.03] 

2478 










56,455 

2.783 

1299 

109,9f 3i9) 

1,3609 

28.03J 

1746 

2,567 

4462 

1.979 0< 

,17915 

17,050 

0.3717 

2601 

12,479 

154,8 

COMBUgTOR 

0 

32 

25 4 














56,535 

56,424 

2734 

591.3C 

7l9) 

1.3022 

20,831 

2478 










56,535 

2.810 

1290 

109.6( 

3l») 

1.3610 

28,831 

1745 

2,569 

4404 

1,978 0. 

.10116 

17.050 

0,3675 

2601 

12,623 

154.9 

COMBUSTOR 

0 

33 

26 4 














56,815 

56,594 

2733 

590,9f 

710) 

1.3022 

28,83] 

2477 










56,815 

2.769 

1293 

188.4C 

310) 

1.3613 

28,631 

1742 

2.576 

4680 

1,978 0, 

.18056 

17,054 

0,3600 

2642 

12,593 

150,9 

COMBUSTOR 

0 

34 

27 lU 














57,041 

56,772 

2732 

590.6( 

7133 

1.3023 

28,831 

2477 










57.041 

2.776 

1290 

167.fat 

317) 

1.3615 

28.031 

1740 

2.500 

4491 

1.978 0, 

.18029 

17.054 

0,3693 

2643 

12,582 

155,0 

COMBUSTOR 

0 

35 

28 4 













57,765 

56.694 

2728 

589,5C 

717 J 

1.3024 

20.03J 

2475 










57.765 

2.705 

1280 

104,9C 

3l«) 

1.3621 

28,831 

1734 

2,595 

4500 

1.977 0. 

,17742 

17,050 

0,3753 

2645 

12,407 

155,1 

COMBUgTOR 

0 

36 

29 3 














56,785 

57.021 

2723 

588,1( 

7l6) 

1,3025 

28,031 

2473 










58,785 

2.663 

1270 

102,Op 3i2) 

1.3627 

28,031 

1728 

2,606 

4506 

1.976 0. 

.17630 

17,050 

0,3)77 

2646 

12.345 

155,2 

COMBUSTOR 

0 

37 

30 5 














60.795 

57,801 

2716 

585,9( 

7)3) 

1,3028 

28,631 

2470 










60.795 

2.703 

1276 

104,0 C 

313) 

1.3624 

20.831 

1732 











2,590 408fl 1.975 0.18243 17,03« 0.3650 2637 12,714 154,6 
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JADING 6 (<063 BLOCK a >36 


CO)*BUsT()R 0 38 3J 5 

*>£•215 5(5,302 2712 680,7( 

62.21; <2>6»S 1283 188,9( 

COheUstoP 0 39 32 4, 

64.679 53,651 2704 582,3< 

64.679 2,776 1294 18B,7( 

COMBUSTOR 0 40 33 3 

65,055 49,674 2702 581,92 

65,05s 2.586 1296 189.U 

NOZZLE A £ 41 34 3 

07.291 49,674 2702 581,9( 

87.29! 0,234 668 31.72 

NOZZLE PO 42 35 3 

87.291 49,674 2702 581,92 

07.29} 0.247 678 34,g{ 

P1CTIVE COMbUBTR 62 55 0 

65,055 189,740 2702 58r,9( 

65.055 0,247 463 ..17,92 

FICTIVE NOZZLE 63 56 0 

87.291 58,888 2699 501.02 

B7,29i 0,216 621 20,3( 


TIhE » 244,154 KAC/' 6,0 or a 472. 

GAMhA HOLM SOimV MACH vEfL 

7i2) 1,3029 28,831 2468 

315) 1,3619 28,831 1736 2,573 4467 

710) 1,3031 28,831 2465 

3163 1,3612 28,631 1743 2,546 4438 

710} 1.3032 28,831 2464 

31®3 1.261 1 28,83} 1744 2,542 4434 

710) 1,3032 28,831 2464 

160 1.3957 26,831*1268 4,139 5247 

710J 1,3032 28,831 2464 

164} 1,3953 28.831 1277 «.0?9 5235 

?10) },3032 28,831 2464 

112J 1,3991 26,831 1057 5,104 5478 

7fl9) 1,3033 28,831 2463 

15°) 1.3970 28,831 1223 4.332 5297 


,999 n = 2988 ,u 

6 r/A , A/AC KOI-TM 
1.974 0.18738 17,054 0,3563 2631 
1.976 0.17761 17,064 0,3749 £619 
1.984 0.16512 17,054 0,4032 2617 
1,964 0,03437 17,054 1,9371 2898 
1.984 0,03563 17.064 1,8607 2893 
1,891 0.05460 17.054 1,2194 2981 
1,972 0.03437 17,054 1,9371 2915 


PAGE 3 

B l¥ AC Phi £ T AC 
13,008 15u,2 
12.250 263,6 
11.377 153.5 
2,803 169,9 
2,899 269,7 
4,649 274,6 
2.030 170,9 



REACInG = 0063 BLOCK » 134 TlpE = 2<i9,154 MACH 6,0 PT e 072.909 H s 



XABS 



’-IB 


p-oe 


PDA 


QOX 



•10 



5-00 



6,9 Bj E 

• 01 

6 

750E 

*01 

0.00c 


-2 

7666 

>01 

0,000 


0 

000 


0 

,000 



1.8368 

01 


7SDE 

• 01 

0,000 


-2 

247fe 




0 

000 


0 

,000 



i.07o6 

01 

1 

405fc 

00 

0,000 



068fc 

02 

O.OOQ 


0 

000 



.000 



3,5086 

01 

2 

48&E 

00 

0,000 


-2 

3296 

02 

0,060 


n 

000 


0 

.000 



3,5196 

01 

2 

49 l E 

00 

3.640E 

°0 

-2 

T48t 

02 

0,000 



000 


0 

,O00 



3.S20E 

01 

2 

4916 

00 

3,6336 

00 

-2 

748£ 

02 

0.000 


0 

000 


0 

000 



3.555E 

01 

2 

505E 

(10 

2.635E 

00 

-2 

790E 

02 

0,000 


0 

000 


0 

000 



3.586E 

01 

2 

4636 

00 

1,7506 

OO 

-2 

870E 

02 

2.0236 

02 

-2 

0236 

02 


,000 



3»60bf 

01 

2 

4706 

00 

2.169E 

OP 

-2 

9276 

02 

2,0456 

02 

•2 

0456 

02 


003 



3.648E 

ot 

2 

6666 

00 

3.072E 

00 

-3.0356 

02 

2,0956 

02 

-2 

095e 

02 

0 

,000 



5.70 IE 

01 

2 

605E 

00 

4,2116 

Oo 

.3 

,179£ 

02 

2,2652 

02 

*2 

1616 

02 

•1 

,041E 

01 


S.732E 

01 

2 

5S9E 

00 

4,8876 

00 

-3 

2516 

02 

2.3416 

02 

■ 2 

202E 

02 

-1 

3906 

01 


3.8O3E 

01 

2 

4556 

00 

8.197E 

Oo 

-3 

344E 

02 

2.S14E 

02 

-2 

2986 

02 

•2 

. 152E 

01 


3,8346 

01 

3 

2606 

00 

9,8756 

Oo 

• 3 

334E 

OP 

2.S94E 

02 

"2 

3456 

02 

-2 

.4906 

01 


3,8756 

01 


295E 

00 

9,8046 

00 

-3 

3256 

02 

2,7016 

OS 

-2 

40 9£ 

OS 

-2 

.921E 

01 


3,86jE 

01 

4,4616 

00 

9,8256 

Oo 

-3 

3236 

02 

2,7l9£ 

02 

-2 

420E 

02 

*2 

990E 

01 


3.90 jE 

OL 

4,9606 

00 

9,8826 

00 

-3 

310E 

02 

2.773E 

02 

-2 

4S4E 

02 

•3.197E 

01 


3,9326 

01 

8 

3676 

00 

9.9756 

00 

• 3 

3336 

02 

2,8646 

02 

• 2 

5)1E 

02 

•3 

,529E 

01 


3.9506 

01 

1 

0286 

01 

7.5S3E 

Oo 

-3 

38 OE 

02 

2.9166 

02 

-2 

545E 

02 

•3 

712E 

01 


3.98iE 

01 


082E 

01 

3.2002 

00 

-3 

528E 

02 

J.013E 

02 

-2 

*>ioe 

02 


,0366 

01 


4.OO06 

01 

1 

USE 

01 

3,1126 

»0 

• 3 

637E 

02 

J.072E 

02 

-2 

650E 

02 

•4 

,224E 

01 


, 4,0 4 0 6 

01 

1 

3216 

01 

2.9316 

Oo 

-3 

9866 

02 

3.2066 

02 

-2 

7416 

02 

• 4 

6536 

01 


' 4.0016 

01 

1 

326E 

01 

2.9166 

Oo 

*3 

0926 

02 

3.210E 

02 

• 2 

744E 

02 


664E 

01 


4.1316 

01 

1 

709£ 

01 

2,4876 

00 

-4 

5646 

02 

3.649E 

02 

-2 

976E 

02 

-6 

731F 

01 


4,1376 

01 

1 

8226 

01 

2,4966 

Oo 

-4 

617E 

02 

3.690E 

02 

-2 

9946 

02 

-6 

9396 

01 


4,15 0 6 

01 

l 

88 b£ 

01 

2,6786 

00 

■ 4 

721E 

02 

3.772E 

02 

• 3 

030E 

02 

• 7 

423E 

01 


4.248E 

01 

7 

12S£ 

00 

4.3796 

Oo 

•5 

1316 

02 

4.S3SE 

02 

• 3 

J20E 

02 

• 1 

2156 

02 


4.409E 

01 

9 

S24£ 

00 

7.2756 

00 

• 5 

24 IE 

02 

0.113E 

02 

-3 

810E 

02 

•2 

3036 

02 


4.43)6 

01 

1 

0166 

01 

7,1576 

00 

.5 

2606 

02 

6,3276 

02 

<»3i 

.8716 

02 

-2 

456E 

02 


4',48oE 

01 


0996 

01 

6,8896 

00 

•5 

321E 

02 

6,7856 

02 

-41 

.007E 

02 

-2 

779E 

02 


4,48,16 

01 

1 

09BE 

01 

6,8836 

Oo 

-5 

322E 

02 

6.793E 

02 

«4g 

.0106 

02 

-2 

7646 

02 


4iji26E 

01 

1 

04?E 

01 

6.089E 

Oo 

• 5 

4156 

02 

7,9856 

02 

*41 

>39t£ 

02 

-3 

994E 

02 


4.7316 

01 

1 

01^6 

ot 

5,5146 

Oo 

-5 

4106 

02 

8.770E 

02 


,64SE 

02 

-4 

1216 

02 


4./33E 

01 

1 

002E 

01 

5,5006 

Oo 

.5 

41 IE 

02 

6,7886 

OS 

*«( 

,654£ 

02 

mil 

1346 

02 

§ Q 

4,81iE 

01 

8 

9006 

00 

6.I486 

00 

•5 

3096 

03 

9,3396 

02 

-4, 

,6356 

02 

• 4 

504E 

02 


4,8786 

01 

6 

711E 

00 

6,7116 

00 

-5 

104E 

02 

9,7806 

02 

-4. 

,986E 

02 

-4 

7936 

02 

% s 

4,9 316 

■01 

7 

154E 

00 

7.1546 

00 

-4 

9136 

02 

1,0106 

03 

-5. 

ilOOE 

02 

-5 

0026 

02 

R 3 

5,07g£ 

01 

3 

219E 

00' 

3.2196 

Oo 

c4 

52 9 E 

02 

1.0B5E 

03 

-5. 

,386E 

02 

-5 

4606 

02 

Q s 

5.282E 

01 

v3 

9J7E 

00 

3.9376 

00 

-4 

135E 

02 

1.1766 

03 

-5i 

,764E 

02 

-6 

001E 

02 


5,3326 

01 

3 

7S0E 

00 

3.7506 

00 

alt. 

g 035E 

02 

1,1V6E 

03 

-5, 

,8456 

02 

-6 

,1186 

02 

& Z 

5.4078 

01 

'3 

"0796 

00 

3,0796 

00 

-3, 

>9036 

02 

1,2246 

03 

-9. 

,9blE 

02 

“6 

202E 

02 

a fr 

5,4836 

01 

2 

400E 

00 

2,4006 

00 

-3, 

,797E 

02 

1.250E 

03 

■ 61 

,07 ie 

02 

at) 

433E 

02 


5,5766 

01 

2 

102E 

00 

do l 026 

Oo 

-3, 

,693E 

02 

1.2/9E 

03 

•6< 

,195e 

02 

• 6 

,593E 

02 

F S 

5.6266 

01 


94 l E 

00 

i,94je 

00 

-3, 

,»04t 

02 

1,2926 

03 

«6i 

1251E 

02 

-6 

6706 

02 

a & 

S.631E 

01 

1 

4626 

00 

1.923E 

00 

-3, 

,399t 

02 

U293E 

03 

-61 

,2576 

02 

-6 

678E 

02 

►c teji 

5.64 5 E 

01 

1 

4628 

00 

1,0786 

00 

-3, 

,367t 

02 

1.297E 

03 


.2706 

02 


.699E 

02 

^ Og 

5.653E' 

oi 

1, 

,8536 

00- 

1,8536 

Oo 

-3i 

,379£ 

02 

U299E 

03 

-61 

,277E 

02 

■ 61 

■ 7116 

02 


5,68i£ 

01 

1, 

,7626 

00 

1.762E 

00 

■ 3, 

, 355E 

02 

1.306E 

03 

“61 

.5036 

02 

■6, 

,7S3E 

02 


5.704E 

01 


,8716 

00 

1,87)6 

00 

-3, 

,338E 

02 

1.31 IE 

03 

•6< 

.522E 

02 

-6. 

.790E 

02 


5.776E 

01 

21 

,220£ 

00 

2,220£ 

00 

•3, 

,282E 

02 

1.329E 

03 

-6 c 

, 581E 

02 

• 6c 

,9096 

02 


5.8788 

01 

2, 

.6256 

00 

2.625E 

00 

-3 

,226E 

02 

1.353E 

03 

-61 

,<*50E 

02 

-7 

,0806 

02 


6.0796 

01 

1, 

,5796 

00 

1.5756 

Oo 

■ 3, 

• 221E 

02 

1.39)6 

03 

■ 61 

• 554E 

02 

•7, 

, 35JE 

02 


6,221E 

01 

], 

• lOfcE 

00 

1.1066 

00 

-3. 

, 22 IE 

02 

1.412E 

03 

-61 

>8186 

02 

-71 

,5056 

02 


6,4686 

01 

2, 

.0616 

00 

2,061E 

Oo 

-31 

1221E 

02 

1,4536 

03 

-6 c 

>718E 

02 

-7, 

,T(iee 

02 


l-i 6.5O5E 

01 

2 

,8506 

00 

2.207E’ 

Oo 

-3 

,2216 

02 

1,4596 

03 

• 6 1 

.758E 

02 

• 7 

,8336 

02 


CO 6,5096. 

01 

2, 

,8S0E 

00 

2,2226 

Oo 

-3, 

,2216 

02 

1.4606 

Oi 

-6, 

,7606 

02 

-7c 

,8 J8E 

02 


PAGE 


CAwALL 
2,470E«02 
1.6JUE 02 
5.053E 02 
6.80«6 02 
6.854E 02 
6,8576 02 
7.209E 02 
7.52VE 02 
7.729E 02 
8,tb«E 02 
8.726E 02 
9,0636 02 
9,8346 02 
1.016E 03 
1.064E 03 
1.072E 03 
1,0906 03 
1,1306 03 
1,1806 03 
1,1876 03 

1.2096 03 
1.256E 03 
1.2S7E 03 
1,3636 03 
1.3716 03 
1.386E 03 
1.5016 03 
1.6996 03 
1.7256 03 
1,7856 03 
1.7«6t 03 
1,9606 03 
2.094E 03 
2.097E 03 
2.1946 03 
2.27B6 03 
2.345E OS 
2.5226 03 
2,7896 03 
2,8SZE 03 
2,9486 03 
3.046E 03 

3,164£ u3 

3.2096 03 
3.216E 03 
3,23«E 03 
3.245E 03 
3.2806 03 
3.3096 03 
3,4026 03 
3.552E 03 
3.790E 03 
3,9726 u3 
4,2896 03 
U.337E 03 
4.342E 03 


P-11VHS0 
2.73uE 00 
2.730E 00 
S.6626 on 
1.006E 01 
1,0076 01 
1,0076 01 
1,0136 01 
1,0046 01 
9,9906 00 
W078E 01 
1.054E 01 
1.035E 01 
9.929E 00 
1.31BE 01 
1.737E 01 
1.804E 01 
2,0066 01 
3.364E 01 
4,15IE 01 
4.377E 01 
4,SHE 01 
5,3426 01 
5.363E 01 
7,233£ 01 
7.369E 01 
7.629E 01 
2.6826 01 
3,9736 01 
4,1176 01 
4.444E 01 

4.442E 01 
4,2416 01 
4.0956 01 
4.0S4E 01 
3.791E 01 
2.714E 01 
2.8936 01 
1.302E 01 
1,5926 01 
1.517E 01 
1,2456 01 
9.707E 00 
8.502E 00 
7.85IE 00 
5.915E 00 
5.915E OO 
7.493E 00 
7.128E 00 
7, 568E 00 
8.979E 00 
1, 062E 01 
6,3706 00 
4,4746 00 
8.3366 00 
1,1536 01 
1•S 536 01 


f'rUVPTO 
],4276-03 
1.4276-03 
2,9706-03 
5,2566-03 

5.2666- 03 

5.2666- 03 
5,2966-03 
5.2506-03 
5,2226-03 
5.6366-03 
5,5076-03 
5.4J0E-03 
5,1906-03 
6,8426-03 
9,0816-03 
9,6326-03 
1,0496-02 
1 .T69E-02 
2.170E-02 
2.2886-02 
2.358E-02 
2.7936-02 
2,8036-02 
3,7816-02 
3,8526-02 
3,9886-02 
1,5066-02 
2.0776-02 
2.1526-02 
2,3236-02 
2,3226-02 
2.2176-02 
2,1416-02 
2,1196-02 
1,4596-02 
1,4146-02 
1,5136-02 
6,8056-03 
8,3256-03 
7,9286-03 
6,5116-03 
5,0746-03 
4 ■ 6446—03 
4,1046*03 
3,0926-03 
3,0926-03 
5,9176-05 
S.726E-03 
3.9566-03 
4,6936-03 
5,5506-03 
3,3506-03 
2,3396-03 
4,3586-03 
6,0256-03 
6,0256-03 


PmCiO/P SO 
0,000 
4,000 
0,000 
0,000 
1.4726 01 
1,4656 01 
1.066E 01 
7.078E OO 
8./74E 00 

1,2426 01 
1.703E 01 
1.977E 01 
3.3156 01 
3,9136 01 
3.96SE 01 
3.974E 01 
3.997E 01 
4,0346 01 
3,0356 01 
1.294E 01 
1.258E 01 
1,1816 01 
1.179E 01 
1,0066 01 
9,9346 00 
1,0836 01 
1.771E 01 
2.9426 01 
2,8956 01 
2.7866 01 
2.784E 0] 
2.4636 01 
2.230E 01 
2,2246 01 
2.486E 01 
2,7146 01 
2.893E 01 
1.302E 01 
1.5926 01 
1 ,5176 01 
1,2456 01 
9.707E 00 
8.502E 00 
7.851E 00 
7,7796 OO 
7.S97E 00 
7,4936 00 
7,1286 00 
7.5686 00 
6»979E 60 
1,0626 01 
6,3706 00 
4,4746 00 
8,3366 00 
8,9266 00 
8,9896 00 


P-OS/PfO 
0,000 
O.OuO 
0,000 
0,000 
7,6956-03 
7,6396-03 
5.5716-03 
3.7006-03 
4,5876*03 
6.495E-03 
8.9036-03 
1,0336-02 
1,7336-02 
2,0456-02 
2.073E-02 
2.077E-02 
2,0896-02 
2,1096-02 
1.597E-02 
6.765E-03 
6,5796-03 
6,1756-03 
6,165E-03 
5.2586-03 
5.1936*03 
5,6626-03 
9,2576-03 
1,5386-03 
1.5136-02 
1,4566-02 
1,4556-02 
1,2876-02 
1,166E-02 
1,1636-02 
1,3006-oa 
1,4196-02 
1.513E-02 
6,8056-03 
8.3256-03 
7.928E-03 
6,5116-03 
5,0746-03 
4,4406-03 
4,1046-03 
U.067E-01 
3.971E-03 
3,9176*03 
3,7266-03 
3.956E-03 
4.693E-03 
5.550E-03 
3.330E-O3 
2,3396*03 
a.3586-03 
4,6666-03 
4,699E-03 





182 


?EADIfJG = 006J 8U0CK a J i<( fI><E a 2 u9, 

XA8$ P-18 Pm 00 ' PpA 

6.529E 01 2.6938 00 2,3006 Oo -3,2218 

6.69SE 01 1.390E 00 3.400E Oo -2.939E 

6./6JE OJ 1.260E 00 2,4376 Oo -2.511E 

6.B30E 01 1.U0E 00 1,8526 Oo -2,0678 

6.9l|E 01 9,2868-01 1.305E 00 -1.738E 

6.972E 01 7.750E-01 1.229E Oo -1.5118 

7.0678 01 6.717E-01 UllOE Oo -1.2188 

/.llflf 01 6.250E-01 1*0#2E Oo -1,0998 

7*26jE 01 8.162E-01 B.OOQE-Oi, -7.107E 

7.27bE 01 8.3S0E-01 7,O5oE-0i -6,7576 

T,i?3£ 01 6,S65£»0l 2.300E-C1 -4.817E 

7.350E 01 6.556E-Q1 2,275E-0t .4,7708 

7.40fcE 01 3.4Q0E-01 01OOO -J.710E 

7»77jE 01 1.750£»0l 0,000 .2.6898 

8.16]E 01 2.600E-01 0,000 -1.759E 

8,ti«2E 01 2,8508-01 0.000 •l.tSSE 

8.726E 01 3.400E-01 0.000 -S.994E 

8.720E 01 3o«01E-01 0,000 -3.992E 


154 rtACn 6,0 Pi a 472,999 TT a 2968,0 

OOX U»IB fil-OB C4"ALL 

02 -1.463E 03 -6.7718 02 -T.862F 02 4,3688 03 

02 -1.408E 03 -6.8448 02 -8,036E 02 u,583t 03 

02 -1.497F 03 -6.066E 02 -0.1O2E 02 4,6658 03 

02 -1.507E 03 -6.B88E 02 -B.I79E 02 4.760E 03 

02 -1 »51t>£ 03 -6.9o48 02 -8.259E 02 4.B48E 03 

02 -1.525E 03 -6»9t7E 02 -8.330E 02 4.922E 03 

02 -1.S38E 03 -6.9336 02 -8.443E 02 S,036£ 03 

02 "1,5438 03 -6.9398 02 -8.491E 02 5,0888 03 

01 -1.5&9F 03 -6.959E 02 "8.626E 02 5.273E 03 

01 ■i,5b0E 03 -6.960E 02 -8.6S7E 02 8.290E 03 

01 -1.567E 03 »0,968E 02 «8,702E 02 5.374E 03 

01 "US67E 03 o6,968E 02 -0.7O2E 02 S.375E 03 

01 "1.582E 03 -6.980E 02 »8,836E 02 5.427E 03 

01 -1.54&E 03 t»7,000£ 02 -8.450E 02 5.525E 03 

01 "1,5«7E 03 »7»0l8E 02 -8.456E 02 5.630E 03 

01 «1o472£ 03 -7.033E 02 -7.6B4E 02 S.684E 03 

00 -1.474E 03 a7.O60E 02 -7.6846 02 5.707E 03 

OO -1,4748 03 -7.U0OE 02 -7.684E 02 5.707E 03 


PAGE 5 

P-Ib/PFO P-16/PT0 P-QB/PSO P-Qb/Pl 0 
1.0H9E 01 5, 693t»03 4,302E no 4,8638-03 

5.022E 00 2.939t-03 1,3758 01 7,1868-03 

5.095F 00 2,0638-03 9.856E 00 S.1S3E-03 

4,4898 00 2,347E-03 7,4916 OQ 3.9166*03 

3.7S6E 00 1.963E-03 5.278E 00 2.7598-03 

3.1348 00 1.638E-03 4,970£ 00 2.598E-03 

2.717E OO 1,4208-03 4.489E 00 2.347fc»U3 

2.528E 00 1,3218-03 4.214E 00 2.20JE-03 

3.301E 00 1.7268-03 3.2366 Oo 1.6916-03 

3.377E 00 1 ■7636-03 2,8518 00 1.490E-03 

2.6S5E 00 1,3888-03 9,302£-ni 4.B63E-04 

2.651E 00 1.3868-03 9,1998-01 4,8098-04 

1.379E 00 7.186E-04 0.000 0,000 

7,0786-01 3.7008-04 0,000 0,006 

1.0526 00 5,4978-04 0,000 0,000 

l.1536 00 6.02SE-04 o.OOO O.000 

1.375E 00 7,1888-04 0,000 0,000 

1,3766 00 7,191E»0« 0,000 0,000 
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HEADING S 0063 BLOCK = 1J9 tImE = 299,15a MACH 6,0 PI n 072,999 TT a 2986,0 PACE 6 
* ODfiAG CORAS CF HC 

O.oOoE Oi 7,8396 01 7,6396 Oi 2,3e3t*o3 2.9555.-02 
o.OOlE 01 1.200E-01 7.8516 Oj 2.3656-03 2.9576-02 
4,13}E 01 1,0866 01 8,9396 Oi 2,5106-03 3.200E-02 
4.13?E 01 7.999E-01 9.01BE OJ 2,5205-03 3.2826-02 
fl,15oE 01 1.536E 00 9.172E 0} 2.590E-03 3,2666*02 
4,29 6 E 01 1.170E 01 i,03«E Og 2.617E-03 3,3636-02 
4,9096 01 1,9576 01 1.230E Og 2.692E-03 3.274E-02 
4,«3i£ 01 2,5245 00 1.25S6 02 2,6476-03 3.2756-02 
B.OSoE 01 5.7526 00 1.313E Og 2.6625-03 3.263E-02 
4,9016 01 1.137E-01 1.319E Og 2.66S6-03 3.2B4E-02 
4.626E 01 1.6556 01 1.479E 02 2.692E-03 3,1306-02 
4.731E 01 t,127E 01 1.592E 02 2,6996-03 2.919E-02 
4.733E 01 2.605E-01 1.595E 02 2,6996-03 2.916E-02 
9.B116 01 7.762E 00 t•6726 0 2 2,6866-03 2.703E-02 
4,8766 01 6.296E 00 1.735E Og 2.657E-QS 2.4-76-02 
4.931E 01 9*6036 00 1,7816 02 2,6266-03 2,2526-02 
5.072E Oi 1,1016 01 1,8912 02 2.565E-03 1,850E«O2 
5,2626 01 1,3806 01 2.029E Og 2.U99E-03 1.470E-02 
S.33gE 01 2.909E 00 2.O50E 02 2,9015-03 1.396E-0B 
5.407E 01 9,1526 oo 2.100E 02 2,9586-03 1.340E-02 
5.483E Oi 3.9766 00 2,1906 02 2.0396-03 1,2166-02 
5,5766 Oi -9.567E 00 2.185E 02 2.022E-O3 I.1316-02 
5,626E Oi 1,5016 00 2,2006 Og 2.3536-03 6.794E-03 
S.63JE 01 2.087E-01 2,2026 Oa 2,3595-03 0.761E-O3 
5.695E 01 5.236E-01 2,2086 02 2.352E-03 8.6676-03 
5,653E Oi 3,0176-01 2,21 IE Og 2,3456-03 6.7576-03 
5.601E 01 1,0536 00 2.2216 02 2,3376=03 8.694E-03 


5.709E 

Oi 

8,4736-01 

2.230E 

02 

2,3316-03 

8,6556-03 

5,7766 

01 

2,6916 00 

2.257E 

02 

2,3165-03 

8,9576-03 

5.678E 

01 

3,7906 00 

2.2996 

02 

2.305E-03 

8,3986-03 

6,0796 

01 

7,«9bE 00 

2.366E 

02 

2,3046-03 

8,6306-03 

6,22iE 

01 

5,3976 00 

2,4226 

02 

2.3036-03 

6,8696-03 

6,9688 

01 

9,2626 00 

2.51BE 

02 

2 o 336E«03 

8,5436-03 

6,5058 

01 

1.3906 00 

2,5286 

02 

2,3665-03 

6,0636-03 

6,5096 

Oi 

1.3726-01 

2.5306 

02 

2.3566-03 

7.912E-03 

6.5296 

-01 

6.7776-01 

2.5376 

02 

2.352E-03 

7,8186-03 

6,6956 

01 

5.S97E 00 

2.5936 

0 2 

2.3376-03 

7,5556-03 

6,76 2 E 

01 

1,9356 00 

2.6126 

02 

2.2876-03 

6,2216-03 

6.6396 

01 

1,9316 00 

2.631E 

»2 

2,2425-03 

5.2596-03 

6,91 lE 

Oi 

1,5266 00 

2.8466 

02 

2.189E-03 

4.243E-03 

6.972E 

01 

1.127E 00 

2.6586 

02 

2,1666-03 

3.904E-03 

7.067E 

01 

1.6166 00 

2.B74E 

02 

2.142E-03 

3,5646-03 

7,lloE 

01 

6.900E-U1 

2,6816 

02 

2.129E-03 

3,3676-03 

7.26JE 

01 

2,3626 00 

2.70OE 

02 

2,119E-0S 

3,3006-03 

7.278E 

01 

2,1506-01 

2.7076 

02 

2,1105-03 

J.160E-03 

7i353E 

01 

8,7006-01 

2,7156 

02 

2,0146-03 

£,0676-03 

7.354E 

01 

1.358E-03 

2.7156 

°2 

2,0136-03 

£■OBlE-03 

7.486E 

01 

3,9736-01 

2.719E 

02 

1.966E-03 

1.7026-03 

7,77 lE 

01 

5.S00E-0J 

2,7256 

02 

1.8545-03 

1,0236-03 

8.161E 

01 

5.237E-01 

2.730E 

02 

1,8996-03 

1,3106-03 

8,««2E 

01 

3,1976-01 

2.7336 

02 

1.904E-03 

1.9016-03 

8,7266 

01 

1.9S6E-01 

2.735E 

02 

1.922E-03 

1,6626-03 

8,7296 

01 

0.000 

2.7356 

02 

1,9226-03 

1.6626-03 
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READING e OUGJ BLOCK ? 134 TIME * 249,154 MAC' 


472.999 n 8 29SH.0 


PAGE 7 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INUT 


CALCULATED thrust.,,. 

MEA8UrED THRUST, 

CALCULATED SPECIFIC impulse.... 

MEASURED SPECIFIC IMPULSE, 

CALCULATED thrust COEFFICIENT.,,,,,,, 

MEASURED THRUST coefficient,.. 


•285, (LBF) 

•370, CL8F) 

•28S, (IBF-SEC/LBM) 
•370, UdF»SEC/LBM) 
•,1794 
-.2325 


REGENERATlVEwCOOLEO ENGINE PERFORMANCE 

CALCULATED 

STFEAr THRUST,,,,,,, .,,,,,,,, »**»** (L8F) 

NET IrRUST,,,,,,,,,,,,... 29809, (LBE) 

SPECIFIC IMPULSE... 2109, (UBF-SEC/UBM) 

THRUST COEFFICIENT...0.6924 


ANGLE OF ATTACK ..... 0,000 

HASS FLOa RATIO,,,,,,,.,. 0,9855 

ADDITIVE DRAG COEFFICIENT.. 0,0005 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 0,1631 

DELTA PTZ. 0,0747 

TOTAL PRESSURE RECOVERY « SUPERSONIC,,,,, 0,4011 
TOTAL PRESSURE RECOVERY ■ SUBSONIC,,,,,,, 0.1654 
INLET PROCESS EFFICIENCY - SUPERSONIC,,,, 0,8980 

INLET PROCESS EFFICIENCY ° .. 0,9059 

KINETIC ENERGY EFFICIENCY • SUPERSONIC,,, 0.9363 
KINETIC EN£»GV EFFICIENCY « 6U0SOMC,,.,, 0.8856 

ENTHALPY AT PO • SUPERSONIC,,,.,,,. -6,31 

ENTHALPY AT PO » SUBSONIC,,.,.. 29,15 


MOMENTUM AND FORCES 


CUMBUSTUR 


INLET FRICTION DRAG,,.,.. 78,4 CLSF) 

INLET MOMENTUM CHANGE.»467,0 (LBF) 
CQMfiUsTOR FRICTION DRAG,,,,,,,,.,,,,,,,,, 174,4 (L6P) 

COMBUSTOR STRUT DRAG,,., ,, ,,, 7,92 (LBF) 

COMBUSTOR MOMENTUM CHANGE,,,,.,,,,,,,,.,, *116, (LBF) 

NOZZLE FRICTION DRAG,20,62 (LBF) 

NOZZLE STRUT DRAG,,,.* .. 0,00 UBF) 

NOZZLE MOMENTUM CHANGE., .. 296, UBF) 

NOZZLE PRESSURE INTEGRAL,..,,,.*.. SIS, (LBP) 

EXTERNAL FRICTTON drag... ,,,,,,.. 27,60 CLSF) 

EXTERNAL PRESSURE INTEGRAL., -640, (LBP) 

TOTAL EXTERNAL DRAG,,..... o6 66, (LBF) 

TOTAL STRUT DRAG*,.... 7i92 UBF) 

CAVITy FORCE...t ...... .... -597, UBF 

CALCULATED load cell force,.... UBF; 

MEASURED load cell FORCE,,,,,.,.,,.. »16SS, (LBF) 

fuel vacuum specific impulse 


FUEL-AIR RATIO,,... 0,0000 

equivalence RATIO,,,,,,,,, 0,000 

COMBUSTOR efficiency.,.,,,, ... 0,000 

TOTAL PRESSURE RATIO,,,,.,,.,,,,,,,. 0,2616 

COMBUSTOR EFFECTIVENESS,,0.6460 
INJECTOR DISCHARGE COEFFICIENTS 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - C8.,,, 1.0060 


NOZZLE COEFFICIENT . .. 0,9650 

PROCESS EFFICIENCY,,.. 1,0477 

KINETIC ENERGY EFFICIENCY,.,. 1.0122 


5TAYI0N8 


FUEL INJECT0R8 


nominal conl leading edge., 

SPIKE TRANSLATION,,,,,,,,,, 

INLET THROAT... 

CORL LEADING EDGE,,,. 

NOZZLE SHROUD TRAILING EDGE 
NOZZLE FLOS TRAILING EDGE., 

STRUT LEADING EDGE. 

STRUT TRAILING EDGE.. 

COMBUSTOR EXIT,,.. 


34,684 (IN) 
0,514b (IN) 
40,400 CIN) 
35,199 CIN) 
73.539 CIN) 
67,291 (IN) 
56.456 UN) 
65,055 (IN) 
65,055 (IN) 


INJECTORS 

18 

1C 

2A 

2C 

3A 

38 


STATION 

40,400 

41.300 

44.300 
48,775 

44.250 
54,065 

56.250 
44,800 


VALVE 


(DEGREES) 

(PSIJ 

CbTU/LBM) 

cbtu/lbio 
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S U M M A 

H GAMMA HOli-T SONY MACH 

«*16|J TUNNEL 1 0 S 

0.000 '*71,2^9 2994 669.o( 795) 1,2941 28.B31 2585 

0.000 0,247 4<>5 -31,7C 9«) 1,3907 28,631 989 5,990 

SPIKE tip ns 204 

0.60o 11,350 2994 669,fl( 7953 1,2939 28,831 2565 

OtoOQ 10,226 2924 648,EC 774) 1,2961 26.631 2556 0,404 

WIND TUNNEL 3 0 0 

U.OOo 471,249 2994 669,4( 795) 1,2941 28,831 2585 

0,000 0.238 401 -32,Bf 97) 1,3987 28,831 984 6,026 

SPIKE TIP NS 400 

0.60c 11,350 2994 669,41 795) 1,2939 28,631 2585 

0,600 10,289 2928 b49,4( 776) 1,£960 28,831 2558 0,391 

INLET THROAT 503 

«0,«0o 183,599 2931 650,3C 7?7) 1,2960 28.831 2559 

40.400 9,950 1437 £26,QC 3$S) 1,3527 28,631 1831 2,517 

INLET UPNKSK 603 

40.400 183,599 2931 6S0,S( 7?7) 1,2960 28,631 2559 

40.400 a,545 1380 211.2( 3#1) 1,3560 26,831 1797 2,609 

INLET DNNRSK 704 

40,400 77,685 2931 6S0.3C 777) 1,2960 88,831 2559 

40,400 66,691 2830 620.Ot 7«7) 1,2992 26,631 2518 0,469 

CQH8USTOR 0 8 1 21 

40,410 154,266 3891 653,1c 8ol) 1,3984 27,489 3606 

40,410 9,152 1444 224,3t 375) 1.3535 27,469 1880 2,463 

COMBUSTOR 0 9 2 21 

41,29a 118,108 2822 656,9C 81D 1,3023 26,333 263« 

41,298 11.513 1595 277,31 4)4) 1,3470 26,333 2014 2,164 

COMBUSTOR 0 10 3 21 

41,308 123,502 2780 656,8( 799) 1,3042 26,289 2618 

41,306 11,539 1550 277,7C 4g2) t,3«97 26,289 1969 2,190 

COMfiUsTOR 0 11 4 2i 

41,373 122.824 2773 656,5f 796) 1,3046 26,263 2616 

41,373, 1U71J 15SB 280.BC 423) 1,3496 26,283 1992 2,177 

COMBUSTOR 0 12 5 21 

41,500 119,877 2770 656,OC 796) 1,3047 26,262 2615 

41,500 . 12,219 1579 286, a{ 430) 1,3483 26.262 2007 2,137 

COMBUsTbR 0 13 6 21 

42.460 100,987 2753 650,71 790) 1,3052 26,282 2607 

42.460 9,354 1530 274,21 4^) 1,3508 26,281 1977 2,195 

COMBUSTOR 0 14 7 21 

44.093 96,470 2721 638,91 7g0) 1,3062 26,£86 2593 

49,093 14,450 1709 325,71 4fc8) 1,3421 26.285 2083 1.901 

COMOUsTQR 0 15 8 3 

44.310 ’2,762 2749 637,21 786) 1,3040 26,321 2603 

44.310 15.376 1774 334,21 4e7) 1,3389 26.321 2118 1,838 

COMBUSTOR 0 16 9 4 

44,600 83,758 2844 632,51 016) 1,3000 2b,440 £639 

44,600 17.464 1956 352,1( SflO) 1,3305 26,440 22j2 1,493 

COMBUSTOR 0 17 10 2 

44,008 83,621 2850 632.41 8l9) 1,3000 26,442 2639 

44,808 W.495 1959 352,41 541) 1,3304 26,442 2213 1,691 

COM&UsTOR 0 18 U 7 

46,25c 65,888 2730 636,31 067) 1,3071 23.682 2737 

46.250 23.176 21£2 424,5(,6s7) 1,3276 23.682 2432 1,338 


R ¥ PfcPORT 

VEL S */A c A/aC MOWTh Q IVAL Phi ETAC 

5923 t,659 0.06733 16.969 0,9852 3190 6.196 187.6 

1032 2,116 0,06733 16,989 0,9852 3!£5 1.060 184.0 

5926 1.859 0,06564 16.564 0,9852 3112 6.047 187.9 

1001 2.116 0,06564 16,566 0,9652 3U2 1,021 167.9 

4606 1,918 0.59543 16,989 0,1114 2717 42.638 159.9 

4667 1,918 0,54130 16,969 0,1225 2743 39,431 161.5 

1231 1.977 0.54130 16,989 0,1225 £743 10,358 161.5 

4632 2.005 0.59764 17,054 0,1114 2716 43.021 159,3 0,13 0,07 

4358 2,087 0.60094 17,114 0,1112 2646 40.703 154,6 0,26 0,04 

4356 2,079 0.60111 17,114 0,1112 2645 40.686 154.6 0.26 0,01 

4336 2.079 0,60178 17,116 0,1110 2640 40,555 154,2 0,26 0,00 

4209 2,000 0,60179 17,114 0,1110 2629 40,107 1S3.6 0,26 0,00 

4340 2.091 0,59615 17,114 0,1121 2577 40,211 150,6 0.26 0,00 

3959 2.091 0,57541 17,114 0.1161 2536 35,405 148,2 0.26 0,00 

3693 2,097 0,57496 17,Utl 0,1163 2529 34,764 147.8 0»£6 0,03 

3745 2,113 0,57225 17.li« 0,1168 2515 33,309 146,9 0,26 0.13 

3743 2.113 0,57208 17,114 0,1168 2514 33,276 146,9 0.26 0,13 

3255 2,309 0.54470 17,285 0,1239 


2466 27.560 143.7 0.61 0,09 
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03 

vl 


p T M GAMP A MOl«wT 30 mV MACH VEL S a/A W A/AC 

COMBUsTOR 0 19 12 2 

Ob,26o 65.818 2733 636 ,it BfeB) 1,3070 23,bB5 2736 

06.260 23.215 2126 42t*,7( 658) 1.3277 23.685 2434 1,336 3263 2.309 0,60646 17,285 0,1239 

COMBUsTOR 0 20 13 4 

47.310 69.586 2976 623,5( 95O) 1,2954 23,909 2829 

47.310 27,351 2482 447 ,bl 776) 1,3116 23.949 2600 l,i«l 2967 2,339 0,50665 17,286 0,1332 

COMBUSTOR 0 21 14 2 

47.333 59.529 2979 623,2C 9sl) 1,2962 23,952 2830 

47.333 27.472 2486 446,3( 778) 1,3116 23.952 2603 1,137 2959 2,339 0,50640 17,285 0,1333 

COMBUsTOR 0 22 15 4 

46,110 56,232 3137 614,4(l0<)4) 1,2874 24,130 2885 

46,110 28,160 2679 449,1( Ba2) 1,3028 20,131 2682 1.072 2876 2,355 0,47210 17,285 0,1430 

COMBUsTOR 0 23 16 8 

48.773 54,122 2744 621.4C 9 6 2) 1,307# 21.464 2883 

48.773 21.230 2191 408,4C 750) 1,3264 21,465 2594 1,269 3265 2.521 0.43950 17,471 0.1552 

COMBUSTOR 0 24 17 2 

48,783 54,086 2746 621,3C #62) 1.3073 21,466 2883 

48,783 21,190 2191 407,9( 7sl) 1.3263 21.466 2595 1,259 3268 2.321 0.43892 17,471 0,1554 

COMBUSTOR 0 25 18 4 

49,313 52,397 2820 616,4( 990) 1.3037 21.540 £913 

49.313 19.067 2215 382,5( 7 5 B) 1.3245 21,540 2602 1.315 3421 2,531 0,41050 17,471 0,1662 

COMBUsTOR 0 26 19 4 

50.723 06,873 3102 604,5(1095) 1,2902 21.811 3021 

50.723 16,994 2453 3#8,6( 8o3) 1,3182 21,812 2709 1.321 3578 2.566 0,34986 17,471 0,1950 

COMBUsTOR 0 27 20 4 

52.823 43,924 3240 589,4(1146) 1,2830 21,967 3067 

52.823 11,887 2400 257,9( 830) 1,3119 21,969 2670 1.526 4073 2.582 0,28675 17,471 0,2379 

COMBUsTOR 0 28 21 4 

53,323 <*1,619 3361 586,3(1191) 1,2767 22.085 3106 

53,323 12.117 2540 260.i( 872) 1,3052 22,089 2734 1,478 4000 2.595 0,27503 17,4/1 0,2480 

COMBUsTOR 0 29 22 3 

54,073 40,794 3397 $81,8(1809} 1,2747 22,128 3119 

54,073 10.979 2528 234,S( 8fe5) 1,3052 22.133 2722 1,531 4168 2.599 0.25925 17.471 0,2631 

COMBUsTOR 0 30 23 3 

54.833 #0,430 3403 577.3<l8o7) 1,2742 22,144 3120 

54.833 9,825 2474 g06.7( 84#) 1,3069 22,149 2694 1.599 4307 2.600 0.20516 17,071 0,2782 

COMBUsTOR 0 31 20 4 

55,760- 39,180 3455 572,30226) 1,2713 22,204 3136 

55,76o 9,052 2486 185.2( 848) 1,3055 22,210 2696 1,632 4401 2,603 0.23016 17,071 0,2960 

COMBUsTOR 0 32 25 5 

56,258 30,542 3861 569,70381) 1,2461 22,603 3253 

56.25a 6,637 2965 192,2(1020) 1,2630 22,627 2891 1,503 43#6 2,652 0.18538 17,071 0,3679 

COMBUsTOR 0 33 26 5 

56.313 35,273 3531 569,50255} 1,2668 22,262 3159 

56,313 6.600 2032 129.1( 836) 1,3064 22.290 2662 1,763 4694 2,619 0.1B486 17,471 0,3690 

COMBUsTOR 0 34 27 3 

56,453 35,161 3538 568,80258) 1,2664 22,290 3161 

56,453 6,581 2434 126,4( 826) 1,3062 22,299 2663 1.767 4705 2,620 0,18353 17,071 0,3717 

COMBUsTOR 0 35 28 6 

56,533 31,132 3846 568,40375) 1,2472 22,591 3249 

56,533 8*008 2921 180,4(1007) 1,2848 22,613 2873 1.534 4406 2,649 0,18559 17,471 0,3675 

COMBUsTOR 0 36 29 3 

56,613 31,558 3832 567,0(1370) 1.2481 22,580 3245 

56,813 6,175 2662 169.8( 992) 1,2864 22,602 2856 1,561 4459 2.647 0.18497 17,471 0,3688 

COMBUsTOR 0 37 30 0 • 

57,039 32,371 3785 566.0(1352) 1.2513 22.536 3232 

57,039 7./9i 2790 155.l( 959) 1,2902 22,555 2819 1.609 4534 2,642 0,18462 17.071 0,3695 


MUMTP 0 IVAL PHI £TAC 

2465 27,525 103,7 o.bl 0.09 
2527 23.362 146,2 0,61 0,20 

2527 23.288 146.2 0,61 0,20 

2576 21,099 149.1 0,61 0.27 

2617 22,299 149,8 0.99 0,12 

2618 22,289 149,8 0.99 0,12 

2669 21,623 152,6 0,99 0,14 

2791 19,454 159,8 0,99 0,23 

2936 16,149 166,0 0,99 0,28 

2964 17.269 169,6 0,99 0,31 

3003 16,795 171,9 0,99 0,32 

3039 16,409 173,9 0.99 0,33 

3077 15,741 176,1 0.99 0,35 

317# 12.522 161,7 0,99 0,47 

3176 13.485 161,8 0.99 0,37 

3181 13.419 182,1 0,99 0,37 

3164 12,708 182,3 0,99 0,47 

3193 12,817 182,8 0,99 0,46 

3200 13.009 183,1 0,99 0,45 
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P T 

COPBUgTO# 0 18 

57,763 35,392 3612 

57.76J 6,57o 2«91 

CgpaUfiJOB 0 39 

58,783 59,917 2993 

58,783 3,675 iSiS 

'C0P8Us70» 0 SO 

60.793 30,079 U076 

60.793 9,650 3253 

COPBUsTO* y 81 

62.213 30,513 9091 

62.213 10,150 3293 

COP8I0S7OP 0 92 

69,677 27,632 9221 

69,677 11.030 3559 

COPBUsTOR 0 93 

65,053 25,099, 9393 

65,05$ 11.607 3605 

COfdUsTOP REGEN «9 
65,053 25,099 9516 

65.053 5,516 3636 

NOZZLE 96 95 

87,289 25,099 9393 

87.289 ' 0,698 2068 

NOZZLE P0 96 

87,299 25,099 9393 

87.289 0,297 1609 

NOZZLE A£ REGEN 97 

87.269 25,089 9516 

87.289 0,736 2227 

NOZZLE PO REGEN 98 
87,299 25,099 8516 

87.289 0.297 1717 

FZfTIvE COMauBTR 6® 
65.053 183.599 5199 

65,053 0,297 1936, 

PJCTIvE nozzle 69 

87.289 16.912 9278 

87.269 0.659 2350 


551,3(18^3} 

190,3(1131) 

39 3 

5«&.9(t0 6 8) 
199,1(1196) 

35 8 
535,7(I5j8) 
£26,5(1287) 

36 9 
553.9(1565) 
271,9(1399) 

37 21 
633.9<16 3 7) 
287,6(1357) 

36 5 

533,9(1537) 

•923,0( 67«) 

39 5 
533,9(1537) 

•585,2( Sll) 

40 5 
635,9(1637) 

-369,9( 731) 

41 ' 5 
633,9(1637) 

“597,7( 599) 

6J 0 
333.9(1899) 
•1183.6( 837) 

62 0 
506,9(1538) 

-319,)( 777) 


GAPM dduwT SONV maCh vfct, 8 */A * a/»C 

1.2620 22,375 3182 

1,3031 22,386 ,1695 1,772 9757 2.625 0.1617? 17,“H 8,3753 
1.2990 21,815 2971 

1.3509 21,8)6 2160 2.993 5275 2.529 0,18060 17,871 0.3777 
1,2302 22.863 3302 

1,2601 22,907 2992 1,820 9250 2.661 0,18689 17,9(1 0,3650 
l,e?90 22,691 3508 

1,2661 22.9J6 3006 1,396 «19fc 2,059 0,19195 17,871 0.3553 
1,2173 23,052 3329 

1,2515 25,119 3093 1,267 3920 2,672 0.10195 17,871 0,3789 
1,2038 23,185 3351 

1.2352 23,268 3169 l.joi 3621 2,685 0,16915 17,871 0,8032 

1,1929 23.125 3803 

1,2313 23,256 3178 1,310 8163 2.700 0,16915 17.871 0,8032 

1.2058 23,185 3351 

1,3076 23,300 2802 2,881 6920 2,685 0.03521 17,971 1,9371 

1.2058 23,185 3351 

1.3290 23.300 2136 3,503 7983 2,685 0.01732 17,871 3,9393 

1.1929 23,125 3903 

1,3012 33,299 2886 2.8«3 7070 2.708 0.03521 17,871 1,9371 

1.1929 23,125 3803 

1.3238 23,300 2202 3,892 7689 2,708 0.01b67 17,871 8,0915 
1.1658 28,09g 3530 

1,3253 28,652 1959 8,677 9162 2.532 0,02515 17,871 2.7127 
1.2088 23,189 3328 

1.2965 23.299 2550 2,520 6827 2,715 0.03521 17,871 1,9371 


PONTN I) IVAL Phi ETAC 
3215 13,936 189,0 0,99 0,90 
3220 18,60b 189.3 0.99 0,23 
3210 12.389 183.7 0,99 0,55 

3202 le.516 183,3 0,99 0,56 

3168 11.085 182,5 0,99 0,61 

3186 9,519 182,3 0,99 0.66 

3283 10,983 185,6 0,99 0,66 

8109 3,767 234,9 0,99 0,66 

9313 2,018 296,9 0.99 0,6b 

9208 3.869 290,6 0,99 0.66 

8838 1.992 253.6 0,99 0,66 

5187 3.560 296,6 0,99 1,00 

3918 3.517 228,0 0,99 0,66 
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XABs P-18 

6.98 jE«0 1 6.9006*01 

1.636b 01 6.900E-01 

3.07oE 01 1.435E 00 

3,508? 01 2.S39? 00 

3,5l<?6 01 2,5506 00 

3,52qE 01 2.5SCE 00 
3.555E 01 2.565E 00 

3.566? 01 2.551E 00 

3.60jbfc 01 2,530? 00 

3.648E 01 2,707? 00 

3.701E 01 2.810E 00 

3.732? 01 2.716E 00 

3.803? 01 2.50SE 00 

3.834? 01 3.49CE 00 

3.07SE Oi 4,7726 00 
3.0«lE 01 4,9696 00 

3,901? 01 5.S90E 00 

3.9J 2 E Oi B.821E 00 
3.9Sot 01 1.06SE 01 

3.9B1E 01 W10«E 01 

4.0flo? Oi 1.127E 01 
4.04UE 01 1,346£ 01 

0.0«iE 01 1.3516 Oi 

4.130? 01 t»836g 01 

4.131E 01 1.841E 01 

4.137E 01 1.877E 01 

4.1S0E 01 1,9466 01 

4.2466 01 1,1322 01 

4.4092 01 1.742E 01 

4.431E 01 1.623E 01 

4.48 0 E 01 2,0066 01 

4.4BiE 01 2.009E ol 

4.625? 01 2.454E 01 

4.6266 01 2.457E 01 

4,73i£ 01 2.781E 01 

4.733? 01 2.7945 ol 
4.8tjE,-0i 3.24SE 01 

4.877E 01 2.123E 01 

4,87eE 01 2.119E 01 

4,93 t E 01 1.907E Ol 

S.072E Ol 1.6996 01 
5,282? 01 1.189E 01 

5.332E Ol 1,2126 01 
S.407E 01 1.098E 01 

S.48JE 01 9.B2SE. 00 

S.576E 01 9,0526 00 

5.626? 01 8.637E 00 

5.63]? 01 4.688E 00 

5.64$E 01 4,6668 00 

5.653E 01 e.flOfig 00 

5.66JE 01 8.175E 00 

5,704? Ol 7.793E 00 
5,776? 01 6.570E 00 

5.878? Ol 3.675E 00 
6.079E Ol 9,6506 00 
6.22 t E 01 1,0156 01 


P-OU PDA 

0,000 -2.766E-U1 

0,000 -2,296b 01 

0.000 -1,041b 02 

0,000 -2.379E 02 

3.633E 00 -2.797E 02 
3,61 BE 00 -2,796fc 02 
2,773g 0 0 -2.843E 02 
2,025E Oo -2.919£ 02 
2.418E Oo -2.973E 02 
3.856? 0 0 -3.078E 02 
4.313? Oo -3.228E 02 
4.937E Oo -3.311E 02 
8,309? Oo -3.416b 02 
9.BOOH 00 -3.412b 02 
9.973? Co -3.4206 02 
l.QOOE Oi .3,4216 u2 
1.013? Oi .3.416E 02 
1,032? O t -3.451E 02 
6,354? Oo .3.500E 02 
4.875E Oo -3,631? 02 
4,849? Oo -3.725E 02 
9.793E Oo o3,936E 02 
4.791E O 0 -3.941? 02 
4,667? Oo -4,521E 02 
4.665? Oo -4.538E 02 
4,656E 00 -4.577E 02 
4,975? Oo -4.671E 02 
7.383? Oo *5,065? 02 
V.148E Oi .5.279E 02 
1.2526 Oi -5.324E 02 
l,48?e 0) »5,41 IE 02 
1.490E Oj -5,4126 02 
2.181? Oi -5.274E 02 
2.186? Ol -5,369? 02 
2,669? Oj -4.744E 02 
2.700S Oj *4,741? 02 
2.389? Ol .4.183E 02 
2.123? Oi -3.502E 02 
2.119? Ol -3.491E 02 
1.90TE Oi .2.9356 02 
1.699? Oi .1,6026 02 
1.189? Oi d,201E 00 
1,212? Oi 3,000? 01 
1.098E Oi 7.469E Ol 
9.825E OO 1.1S0E 02 
9.052E Oo 1.589E 02 
8,637? Oo 2.581E 02 
8.592? Oo 2,606? 02 
6.475? Oo 2.661b 02 
8,408? Oo 2,695? 02 
8.175F 0 0 2,803E 02 

7,793? Oq 2,8616 02 
6.570? Oo 3.076E 02 
3.675E Oo 3.L94E 02 
9.650E- 0o 3.21Ot 02 
1.015E Oi 3,2106 02 


aux 8.IB 

O.OUO 0.000 

U.000 0.000 

0.000 0,000 

0,000 0,000 

O.OUO 0,000 

O.OUO O.OUO 

2,0186 02 -2.016E 02 
2.04IF 02 -2.U41? 02 
2,091? 02 -2,0916 02 
2.263? 02 -2.156E 02 
2.339E 02 -2.197E 02 
2,513? 02 "2,293? 02 
2.593E 02 -2.340E 02 
2.7U5E 02 -2.407E 02 
2.723? 02 "2.41 BE 02 
2,7*06 02 -2.455E 02 
3.876E 02 "2.517E 02 
2.932E 02 "2.555E 02 
3.036E 02 -2.627E 02 
3.1026 02 -2,674? 02 
3.250E 02 -2.776E 02 
3.2S4E 02 -2,7616 02 
3,742? 02 -3.04tE 02 
3.750E 02 -3,044E 02 
3,797? 02 -S.ObSE 02 
3.693E 02 -3.106E 02 
4,7966 02 «3*466E 02 
6,810? 02 -4.3J5E 02 
7,120? 02 *4.4776 02 
7.924E 02 -4,820? 02 
7.938? 02 -4.826E 02 
1.0756 03 -5.845E 02 
1,077? 03 -S.851E 02 
1.297E 03 "6,5476 02 
1.301S 03 -6.562E 02 
1.455E 03 -7.0S2E 02 
1,573? 03 -7.455? 02 
1,573? 03 -7.4616 02 
1.6606 03 -7.7726 02 
1,8696 03 "8*5536 02 
-2.132? 03 »9,5936 02 
»2,187E 03 -9.818E 02 
-2.266E 03 -1.014E 03 
-2.3436 03 -1 .045E 03 
•2.432E 03 -1.OBOE 03 
-2,476? 03 -1.096E 03 
•2,481? 03 *1.096? 03 
-2,493£ 03 -1.1026 03 
-2.499E 03 "1.105E 03 
-2,5236 03 -i,U3E 03 
.2.5416 03 -1.U9E 03 
-2.600E 03 -1.1396 03 
-2,6706 03 -1.163E 03 
.2.797E 03 -1.203E 03 
-2.892? 03 -1.231E 03 


R-DB cawall 

0,000 2.<J70e-02 

0,000 1,63 u t 02 

0,000 5,053b 02 

0,000 6,8046 02 

0.000 6,853? 02 

Q ■ OOQ 6,8566 02 

0,000 7,210? 02 

0,000 7.5285 02 

0,000 7.730E 02 

0,000 8,166E 02 

-1,066? 01 8.725E 02 

-1.420? Ol 9,062? 02 
-2.198E 01 9.B35E 02 

-2.53BE 01 1.018E 03 

•2,976? 01 1,064? 03 

•3.043? 01 1.0726 03 

-3.253? 01 1.094E 03 

•3,584? 01 1.130E 03 

.3.769? 01 1.1S1E 03 

-4.091E 01 1.187E 03 

«4.279? 01 1.209E 03 

• 4,715? 01 1,2566 03 

"4.727? 01 1.257E 03 

•7.014? 01 1,362? 03 

-7,054? 01 1.363E 03 

-7,319? 01 1,371? 03 

-7.869E 01 1,386? 03 

"1,330? 02 1,5016 05 

-2,476? 02 1.6996 03 

•2,643? 02 1.725E 03 

-3.104E 02 1.7B5E 03 

>3.112? 02 1,786? 03 

-4.905? 02 1,963? 03 

-4.919? 02 l,964g 03 

-6.419? 02 2.094E 03 

-6,452? 02 2,097? 03 

-7.495? 02 2,194E 03 

•6,2746 02 2«277£ 03 

"6.285? 02 2.278E 03 

-6,632? 02 2.345E 03 

-1.013E 03 2,522? 03 

-1,173? 03 2,7896 03 

-1,205? 03 2.852E 03 

-1,252? 03 2,9486 03 

-1.293? 03 3,0456 03 

-1,352? 03 3,165E 03 

*1.360? 03 3.209E 03 

-1.383? 03 3,216? 03 

-1,390? 03 3.234E 03 

•1.3956 03 3.245E 03 

■1,41OE 03 3,280? 03 

-1.422? 03 3.309E 03 

•1.462E 03 3,402? 03 

-1,507? 03 3.532E 03 

-1.595E 03 3.790E 03 

-1.661E 03 3.972E OS 


P-IB/PSO P-1B/PT0 
2.794E 00 1.9646*03 
2.794b 00 1,464b-03 
5,810? 00 3.045E-03 
1.0286 01 5«387b*03 
1.032? 01 5.410E-03 
1.0J3E 01 5,4126*03 
1.Q47E 01 5,485b"03 
1.033? 01 5,4146-03 
1.024E Ol 5,3696-03 
1.096F 01 5.7446*03 
1.138? 01 5.963E-03 
1.100? 01 5,7646-03 
1.014E 01 5,3jbk-03 
1.413E Ol 7.4066-03 
1,932? Ot 1,013E-02 
2.012E 01 1,055E-02 
2.2636 01 1,1866-02 
3.572? 01 1,8726*02 
4,312? 01 2.2606-02 
4.671E 01 2.343E-02 
4,565? Ol 2.393E-02 
5,449? 01 2.8566-02 
5.471E 01 £.8676-02 
7.434E Ol 3.8966-02 
7,456? 01 3,9076-02 
7.599E 01 3.9B3E-02 

7,86ob 01 4,130?-u2 
4.586? 01 2,4Q3E»C2 
7.0S4E 01 3.697E-02 
7.3B3E 01 3.8696-02 
6,123? 01 4,257b-02 
6,133? 01 4.2626-02 
9.936E 01 5.207E-02 
9.949E 01 5,3146-02 
1,126? 02 5,9026*02 
l,U2e 03 5,930E»P2 
1.314? 02 6,8866*02 
0,596? 01 4,5056»02 
fl,580E 01 4,4976-02 
7,7206 01 4,0466-02 
6.8816 01 3.606E«02 
4,613e 01 2.523E-U2 
4,906? 01 2,5716-02 
4.445? 01 2,3306*02 
3.978E 01 £.0856-02 
3.665E 01 1,9216-02 
3,497? 01 1,8336*02 
1.898? 01 9.947E-03 
1,898? 01 9,9476-03 
3,405? 01 1.7846-02 
3.310? 01 1.735E-02 
3,155? 01 1,6846-02 
2,660? 01 U394E-02 
1.486? Ol 7,7986-03 
3.907b Ol 2,0486-02 
4.HUE 01 2.1546-02 


P.QB/PSU P-OB/PIO 
0.000 0,000 
O.0OU 0,000 

0,000 0,000 
0,000 0,000 
1.471b 01 7,7096*03 

1,4656 01 7,6766*03 

1,1236 01 5,6856*03 

fa.199? 00 4,2976*03 

9.792E 00 5,1326*03 

1,316? 01 6,9106*03 

1.747? 01 9,1536*03 

1.9996 Ol i,046E*02 
3,3646 01 1.7636*02 

3.966E 01 2,0886*02 

4,036? 01 2,116E"i)2 

4.0496 01 2,1226*02 

4,1006 0] 2*149E*02 

4,1616 0| 2,1916*02 

3.3836 01 1,773E-02 

1.9746 01 l,Q34£"il2 

1,4636 01 1,0296*02 

1.9416 01 1,0176*02 

1,9406,01 1,0176*02 

1.S90E 01 9,9036*03 

1,8696 01 9,9006*03 

1,885? 01 9,8816*03 

2.014E OS 1.0566-02 
2.9896 01 1,5676-02 

4,648? 01 2,4366*02 

5.069? 01 2,6566-02 

6.019? 01 3,155E-U2 

6.034? 01 3.1636-02 

6,632? 01 4,6296*02 

8,6516 01 4.6296*02 

1.089? 02 5,706?*02 

1.093E 02 5»729E»02 

9,6726 01 5,0696*02 

8.596E 01 4,5056*02 

8.580? Ol 4,4976*02 
7.7206 01 4,0466*02 

6.881? 01 - 3.6066*02 
4,81JE 0] 2.S23?*U2 

4.906? 01 2,571E"U2 

4.445E 01 2,3306*02 

3.978E 01 2,085b»U2 

3.665E 01 1,921E*02 

3.4976 01 1,8336*02 

3.479E Ol 1,823E*02 
3.432E 01 1« 798E-0 2 

3,4056 OS 1,7846*02 
3.310E 01 1.735E-U2 

3.155E 01 1.654E-02 

2,660E'01 1,394E*U2 

1»468E Ol 7.7986*03 
3.9076 01 2,0486*02 

4,1106 01 2.1S4E-U2 
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READING * 0063 REOC" a 463 TIME * 275,256 HACK 6,0 PT b 4?i, 209 TI a £990,0 PACE 5 

* A “S P-IB PaOb POA oox U-16 G-OB CAnALL P«Ib/PS0 p-ib/pto p«ob/pso P-UB/PTO 


b.Obflf 01 1,1036 01 1.103E °1 3,2l0t 02 -A.0M.E 03 -1.291E 
6,505E 01 1«205£ 01 1.116E Oj J,210E 02 -3.1U2E 03 -1.302E 
6.5096 01 1.2656 01 1.1166 Oj 3.210E 02 -3.105E 03 .l,3o3E 

6,52<>e 01 1,1806 01 1.1256 Oi 3,2106 02 *3* 1 £1E 03 *1,3096 
6,6656 01 6,0506 00 6,OSCE Oo 4.1926 02 *3,2S2E 03 »i,307£ 
6.7636 01 9.742E 00 5.820E Oo 5,3506 02 -S.266E o3 -1.3S6E 
6.8396 01 2.780E 00 9,<4276 00 6,5676 02 *3.3066 03 »l,Sb8E 
6.91i6 01 2,1796 00 3.125E 00 7.362E 02 -J,300E 03 -1.375E 
6,97 2 E 01 1.670E 00 2.601E Oo 7.673E 02 -3,3736 03 -1,360E 
7.067E 01 1.195E 00 1.785E Oo 8.439E 02 -3.413E 03 -1.366E 
7,1106 01 9,BO0E*01 1.643E Oo 8,6336 02 -3.6296 03 -1.3B8E 
7.26jE 01 7,022E-01 1,1#0E Oo 9,l50£ 02 -A.073E 03 -1.395E 
7.278E 01 6,7S0E-01 1.013E Oo 9,l60£ 02 -3,4766 03 -1.3956 
7.3536 01 6,786E*01 3,8006-01 9.022E 02 -3,496E 03 *1,3986 
7.35oE 01 6,7866-01 3.7666-01 9,a£9e 02 -3.096E 03 *1.3986 
7.O06E 01 6,8506-01 O.OOo 9.573E 02 -3.S34E 03 *1.«03E 
7•771E 01 1,1756 00 0,000 9,94$£ 02 -J.503E 03 -1,«1SE 
8,1616 01 9,3006*01 0.000 1,0406 03 -3.5546 03 -1.424E 
S,44gE 01 7.1006-01 0.000 1,0S8£ 03 «3,5b5E 03 -1,63^6 
6.7286 01 9.900E-01 0.000 1,0786 03 -3,5836 03 -1.052E 
8.729E 01 9.906E-01 0.000 1.078E 03 -3.583E 03 -1.4526 


03 -1,7806 03 9,2896 03 «.«66E 01 2.3416-02 4.4b6E 01 2.341E-U2 

01 -1.6006 03 9.337E 03 5.0016 01 2.6026-02 0.520E 01 2,3696-02 

03 -1.B02E 03 o f 3«2E t,3 5.0016 01 2,6426-02 0,5266 01 2,3726-02 

03 -1.812E 03 0,3686 03 4,7606 01 2.5056*02 4.5556 01 2.367E-02 

03 -1.885E 03 0,6836 03 2.612E 01 1.3696-02 2.0426 01 1.2806-U2 

03 -1,9116 03 4,6656 03 1,9206 OJ 1,0066-02 2,3576 01 1,3356*02 

03 -1.9U0E 03 0,7606 03 l.l2bE 01 5,8996-03 1.793E 01 9.395E-03 

03 -1 .969E 03 u »808E 03 8,8236 OO 0.624E-03 1.265E 01 6.631E-03 

03 -1,9936 03 0.92JE 03 6.762E 00 3,5406-03 1.053E 01 5,5l9E-v3 

03 -2,0276 03 5,0366 0} 4.639E 00 2.536E-03 7.226E 00 3,7686*03 

03 -2.041E 03 5.0686 03 3.9666 00 2,0806-03 6,6556 00 3.4886-03 

03 -2.078E 03 5,2716 03 6,8«36 OU U490E-03 0.616E 00 2,4l9t*ll3 

03 -2,0816 03 5.2906 03 2.733E 00 ),«32E-03 4.1036 00 2,1506*03 

03 -2,0976 03 5.374E 03 2.748E 00 1,4406*03 1.539E 00 S.064E-04 

03 *2.097E 03 5.375E 03 2.7U8E 00 1.4406-03 1.5256 00 ‘7,992£-0« 

03 -3,1316 03 9,4276 03 2.7746 00 1.4906-03 0,000 0,000 

03 -2.131E 03 5.S25E 03 4,7586 00 2.493E-03 0,000 0,000 

03 -2.131E 03 5.6306 03 3.766E 00 1.973E-03 O.OOo 0,000 

03 -2,1316 03 5.660E 03 2,8756 00 1,5076-03 0,000 0,000 

03 -2.131E Oi 5,7076 03 4.009E Oo 2,19l£-03 0,000 0,000 

03 -2.131E 03 5.7076 03 4.Q11E 00 2.102E-O3 0,000 0,000 
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READING o 0063 BLOCK = 163 TlpE s 275,25" MC>) 6*0 PI » 071,266 TJ s 2994,4 PAGE 6 
K DORAG CORAG CP HC 

4,04oE 01 8.1176 01 S,117P Pi 2,3776-03 2.9/06.02 
4,04jE 01 1,2086*01 8,1306 Oj 2,7116-03 2,6966.02 
4.13 oE 01 1,2226 01 6,3522 Oi 2,8476-03 3.154E«02 
4,13iE 01 1,2986-01 9,3652 Ol 2,618 e» 03 J.36UE-02 
4.1376 01 B,161E»01 9,4462 0] 2,5062-03 3.420E.0E 
4,15oE 01 1,5896 00 V.605E Ol 2 ,<.916.03 3,5106-02 
4,24fcE Ol 1,21 IE 01 1.0622 02 2.647E-03 2.854E-02 
4.409E 01 1.994E 01 1.2816 Og 2.691E-03 3.729E-Q2 
4,43iE 01 2.496E 00 1.306E 02 2,7036-03 i.8576-02 
4.480E 01 5,5482 00 l«361g 02 2.7472-03 4.0942-02 
4,46l6 Oi 9,0062-02 1.362E Og 2,8292-03 3.9V6E.02 
4.62SE 01 1,6596 01 1.5282 02 3.3282-03 4,uSE-02 
4.626E Ol 1,0722-01 1.5296 02 2,9832-03 4,6262-02 
4.731E 01 9,901E 00 1.62BF 02 2,9942-03 4.B49E-02 


4.733E 

01 

2,0636 

01 

1.6306 

02 

3.144E-03 

4,6066.02 

4.611E 

01 

6,7426 

00 

1.6986 

02 

3,1326-03 

4,5576-02 

4.877E 

01 

3,9376 

00 

1.757E 

02 

3,4656-03 

J.693E-02 

4.870E 

01 

9,O0OE-O2 

1.7566 

or 

3,0376.03 

4 , 263E-02 

4,931E 

01 

4.414E 

00 

1.8026 

OJ 

2.983E-03 

4.042E-02 

5.072E 

01 

1,0836 

01 

1.9J1E 

0? 

2.9296-03 

3,6946-02 

5,-2S^E 

01 

1.469E 

01 

2.0S7E 

02 

2,9386-03 

2,8576-02 

5-3326 

01 

'3.3646 

oo 

2.0916 

02 

3,0226-03 

2,7/96-02 

5,4076 

01 

4,9536 

00 

2*l«16 

02 

3,0486-03 

2,5606-02 

5.4636 

01 

4,913E 

00 

2.190E 

02 

3.0306-03 

2,3736-02 

5,57&E 

01 

5.776E 

00 

2.248F 

Og 

3,0006-03 

2,2396-02 

5,6266 

01 

1,6936 

00 

2.2666 

02 

2,9756-03 

2,0296-02 

5.631E 

01 

2,8QfcE« 

>01 

2.2696 

02 

3,1516-03 

1,6416.02 

5.645E 

01 

7,31 IE- 

•01 

2,2776 

02 

2,9656-03 

1,7196-03 

5,6532 

01 

4.2656- 

•01 

2,2816 

02 

3,4156-03 

1,7436-02 


5.6B1E 01 1.492E 00 2,2962 02 3.1396-03 1,8696.02 

5.704E 01 1.165E 00 2.307E 02 3.117E-03 1.815E-02 

5.776E 01 3,731E 00 2.34SE Oa 3.056E-03 U653E-02 

5,B7bE 01 S.327E 00 2,400E 02 2.932E-03 1.155E-Q2 

6.079E 01 9,8246 00 2.4996 02 2,6806-03 2.348E-02 

6.221E Ol 6,6832 00 2,5662 02 3.2226-05 2,0246-02 

6,468E.-01 1.213E 01 2,6872 02 3.2B1E-03 2,0376-02 
6.505E 01 1,6642 00 2.703E 02 3.414E-03 W969E-02 

6,5096 01 1.692E-01 2.7052 02 3.509£.03 1,9636-02 

6,5296 01 8,6056*01 2.7146 02 3,5026-03 1,9486-02 

6,69g£ 01 7,8576 00 2.7B6E 02 3,36Bg-03 1,4646-02 

6.762E 01 2.682E 00 2,8136 02 3,3376-03 1.327E-02 

6.839E 01 2.846E 00 2,6426 02 3,2736-03 1,0426-02 

6,91iE 01 2,301E 00 2.B65E 02 3.2246-03 B.472E-03 

6.972E 01 1.712E 00 2.8626 02 3.190E-03 7,2006-03 

7,0676 01 2,282£ QO 2,9056 02 3.135E-03 5,6166-03 

7.1106 01 9,0456-01 2.9146 02 3.1156-03 5,113E<>03 

7.263E OJ 2.791E 00 2.942E 02 3,058e»03 3.920E-03 

7.278E 01 2.2776-01 2.944E 02 3.044fc„03 3.670E-03 

7.353E 01 9,4576-01 2.953E 02 2.970E-03 2.566E-03 

7.354E Ol 1,5486-03 2.953E 02 2,969fc«o3 2.559E-03 

7,,486E 01 S.387E-01 2.959E 02 3.000E-03 3,H8E.03 

i'7,771E 01 1,3136 00 2,9786 02 3.063E-03 4.654E-03 

'8.161E 01 1,519b 00 2,9876 02 3.007E-03 3,8796-03 

8,442601 6,7386-01 2,9946.02 2.9546-03 3.145E-03 
8.728E Ol 2,8456-01 2.997E 02 2.9696,03 4,0*56.03 

8,7298 01 0,000 2,9976 Oj 2,9696-03 4.027E-03 
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.RtADlNG a 0063 SIOCK e J63 TIhE s 275,25*1 mao 


,0 Pi e 47l.2«9 TT “ 299*4 , 
RAMJET PERFORMANCE 


PAGE 7 


engine performance 


IM.6T 


CALCULATED THRUST,..,,,, 722, (L8F) 

MEASURED THRUST... 739. (LBF) 

CALCULATED SPECIFIC IMPULSE,. 1099, (LBF-SECZLBM) 

MEASURED SPECIFIC impulse,.. 1534, (LBF-SEC/LBM) 

CALCULATED THRUST COEFFICIENT,.,.,..,.,.. 0,115117 
MEASURED THRUST COEFFICIENT,.... 0,u(,52 


HEGENERATIVE-COOlED ENGINE PERFORMANCE 
calculated 


STREAM THRUST.,...,,,,,,. 11009, 

net thrust,,,,, .. ©i7, 

SPECIFIC IMPULSE,,.,,. 1696, 

THRUST COEFFICIENT.0,5146 


(LBF) 

(LBF) 

(LBF-SEC/lBM) 


ANGLE OF ATTACK ,,,,,,,. 

MASS FLOW RATIO.,.,,,,. mm,. 

ADDITIVE DRAG COEFFICIENT..,,,,,,.. 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,. 

DELTA PT2,... 

TOTAL PRESSURE RfcCQVtRY * SUPERSONIC.,, ,, 
TOTAL PRESSURE RECOVERY - SUBSONIC, 

INLET PROCESS EFFICIENCY * SUPERSONIC..., 

INLET PROCESS EFFICIENCY * SUBSONIC,. 

KINETIC ENERGY EFFICIENCY • SUPERSONIC,,. 

KINETIC ENERGY EFFICIENCY • 8UBSCNIC. 

ENTHALPY AT PO * SUPERSONIC.,,,,.. 

ENTHALPY AT PO - SUBSONIC,,,.,,,,,,,.,,.. 


0,000 (DEGREES) 
0.9652 
0,0005 
0.1S25 

0,0746 (P8I) 

0,3096 
0,1648 
0,8959 
0.905b 
0,9344 
0,8850 

-4,90 (BTU/LBM) 
29,79 (bTU/LBM) 


MOMENTUM AND FORCE8 


INLET friction drag,,.,,,,,, 
INLET MOMENTUM CHANGE,.,,,,, 
COMBUsTOR FRICTION DRAG,.,,, 
COMBUSTOR STRUT drag,,,.,.., 
COMBUgTOR MOMENTUM CHANGE,,, 

NOZZLE FRICTION drag,,. 

NOZZLE strut drag. 

nozzle momentum change.,,,., 
NOZZLE PRESSURE INTEGRAL,,., 
EXTERNAL FRICTION drag,,,,,. 

external pressure integral,, 

TOTAL EXTERNAL DRAG,.. 

TOTAL STRUT DRAG.. 

CAVITY FORCE..,,.,.. 

CALCULATED LOA0 CELL FORCE,. 
MEASURED LOAD CELL FORCE,,,. 
FUEL VACUUM SPECIFIC IMPULSE 


61,2 CLBF) 
•474,6 U9F) 
189.2 (LflF) 

7.64 (LBF) 
469. (LBF) 1 

29,31 (LBF) 
0,00 (LBF) 
728, (LBF) 

• 757, (LBF) 
37,41 (LBF) 
-795. (LBF) 
-832. (LBF) 

7.64 (LBF) 
-652. (LBF) 
•763. (LBF) 
-746, (LBF) 

1,0* -159,6, •; 


COMBUSTOR 


FUEL-AIR RATIO,,... 0,0263 

EQUIVALENCE RATIO,,.,,,.,,.0,986 

COMBUSTOR EFFICIENCY,,,,... 0,655 

TOTAL PRESSURE RAT10,.... ................ 0,1364 

COMBUSTOR EFFECTIVENESS,,,,,,,,,,,.,,,.,, 0,6566 

INJECTOR DISCHARGE COEFFICIENTS 0,6607* 0,7484* 0,7696* 0,6726 


NOZZLE 

VACUUM STREAM thrust COEFFICIENT - C$.,,. 0,9537 

NOZZLE COEFFICIENT • .. 0,6791 

PROCESS EFFICIENCY,.0,6977 

KINETIC ENERGY EFFICIENCY. 0.8969 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEAOING EDGE,.,,.,,,,,,, 34,664 (IN) 

SPIKE TRANSLATION,,,,,.,,,,,,,,.,,,,, 0,3129 (IN) 

INLET THROAT, .. 40,400 (IN) 

COWL LEAOING EDGE,,,,,.......a..,,.., 35,197 (IN) 

NOZZLE SHROUD TRAILING EDGE.73,537 (IN) 

NOZZLE PLUG TRAILING EDGE.,,,,,. 87,289 (IN) 

STRUT LEADING EDGE..... 56,453 (IN) 

STRUT TRAILING EDGE,,,,... 65,053 (IN) 

COMBUsTOR EXIT,.,,,,,,,,,,,,.. 65,053 (IN) 


STATION 

40,400 

41,298 

44,300 

48.773 

46,250 

54,063 

56,248 

44,796 


B 

E 























































Reading 64 


t = 156.11 sec. 


193 


t- 2 
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Rf-CIuf. S 006U BLOCK i 


58 i?fi£ s 156.111 MACH 


j- y?r 


KINO ..TiUNMfcU 
VMo 7471 
0 o.O'O'o 0, 

SPIKE'TIP US 
0.6',OO IB, 

0,6.00 16,: 
WINO TUNNEL 
0,000 707,' 

o,ooo o.; 

SPIKE TIP NS 
0,600 IB, 

0.600 16.' 
INLET THROAT 
40.40,0 8B4,i 

40.400 15,1 

INLET UPNK8K 

40.400 204.1 

40.400 13,' 

INLET D.NNR3K 

40,400 " 122,' 

40,400 „ i05tii 
COKflUsTOR 
40,410 283.1 

40,410. 16,1 

C0N&U8T0R ' 1 
41.912 224,' 

41,312 10.- 

COMBUSTOR 

41.377 220.' 

41.377 18,( 

CONBUSTOR 
41,500, 214,1 

41,500 19. j 

COMBUSTOR 

42.460 166. 

42.460 ' 20.1 

CQM&UsTOft 
“4.097 171,1 

44,097 20,' 

COMBUSTOR 
44,310 169,i 

44,310 20,1 

COMBUSTOR 
44,600 165.' 

44,900 21,' 

COMBUSTOR 
44,612 165,: 

44,012 21. < 

COMBUSTOR 
46,26q 149,< 

46,26o 20,; 

CQHBUgTOR 
«7,31o 137,1 

«7,3l0 '19,1 


i 9 $9 2956 
.-36,6 '397 


4 3 
646,01 
277.5( 

5 5 
642,4C 
300,&( 

6 S , 
635.1C 
305,71 

7 5 
634,it 
306,b( 

6 5 
632,OC 
309,2( 


t>22,6< 

313,9( * 


I 28,051 2557 
r 26,651 I0J0 i 


769) 

4 3 0) 


GAMMA HOLKT SONV MACH 

1,2951 26,858 2568 
1,3907 26,651 979 6.010 

1.2950 20,051 2560 
1.2971 20,051 2541 0,39/ 

1,2931 20,632 2560 
U3966 28,851 976 6,025 

1.2950 28,051 2566 
1,2970 28,651 2542 0,392 

1,2960 26,051 2557 
1,3510 26.651 1037 2.494 

1,2960 20,651 2557 
1,3551 26,051 1803 2,506 

1,2960 26,851 2557 
1,2991 26,051 2515 0,491 

2,492 

2.261 

2.244 

2..2U 
2,000 
2,031 
2,024 
2,004 

1,2977 26,051 253“ 

1,3365 28,051. 2006 2,003 

1,903 

1,951 


VEL 6 4/A W A/AC MOM T m 0 IVAC PHI ETAC 

5081 1,023 0,10666 26,970 0,9075 5029 9,740 186,4 

1000 2,080 0,10666 26,978 0,9875 “967 1.670 184,9 

5883 1,623 0,10556 26,700 0,9075 4970 9.650 106.4 

995 2,-060 0.10556 26,700 n.9875 4976 1.633 186,5 

4562 1.087 0,94629 26,978 0,1113 4299 67,307 159,4 

4663 1.887 0.66026 26,978 0,1224 4342 62,342 160,9 

1333 1.945 0.06036 26,970 0,1224 4342 16.510 160.9 

4500 1,087 0,94617 26,978 0,1113 4298 67.J49 159,3 

4340 1,903 0,94878 26,978 0,1110 4177 64.106 154,8 

4329 1,904'0.94081 26,970 0,1110 4167 63,036 154,5 

4294 1,906 0,94912 26,978 0,1110 4149 63,333 153,8 

4136 1,914 0,93974 26,978 0,1121 - 4067 60,400 150,7 

4060 1.917 0.90794 26,970 0.1160 4021 57.283 149,1 

4040 1,916 0,90624 26.976 0,1162 4013 57,017 148,0 

4019 1.919 0,90263 26.976 0,1167 3998 56,378 146,2 

4018 1.919 0.90261 26,978 0,1167 3997 56,362 148,2 

3955 1.924 0.65034 26,978 0,1239 3960 52,262 146,8 

3931 1.920 0,79120 26,978 0,1331 3944 48,330 146,2 



HEADING * 0064 BLOCK o 58 TIME » 156.111 MACH 6,( 


COMBUSTOR 

47.337 137,1 

47.337 18.* 

COMBUSTOR 
08.110 129.1 

46.110 17.' 

COMBUsTOR 

46.787 124. ( 

48.787 15. ‘ 
COMBUsTOR 

49.317 121,f 

49.317 13,1 

combustor 
50,727 113,' 

50,727 11.1 


MOM TM 0 IVH PHI ETAC 


4171 19,707 154,6 


2,495 4439 1,953 0.28659 26,97b 0,3650 4163 19,910 134,3 
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READING o 0064 BLOCK b SB 

P T H 

COKbUsTOB 0 3B 11 5 

62.217 84.610 2753 59b,7C 

62.217 4.882 1360 20S.6C 

COKeU$ t T,OK 0 39 32 a 

64.6?l 78,037 2746 594,7f 

64,681 4,696 1371 208,7( 

COKBUstOR 0 40 33 ' 2 

65,0,57 72,273 2745 594,4( 

65,0,57 4,374 1373 209,1( 

NOZZLE AE ‘ 41 34 3 

87,293 72.273.2745 594,4( 

87.29j 0.392 708 4i,&( 

NOZZLE PO 42 35 3 

87,293 72,273 2745 594,4( 

87,293 0.366 70S 4«,B( 

FJCTXVE C0H8U8TR 61 54 0 

65,$57 284,633 2745 594,«( 

65,057 0.366 477 «14.3C 

FICTlve NOZZLE *2 55 0 

87.293 113,747 2724 587,9( 

87.293 - 0.313 579 10,2f 


TI♦'E e 156,111 «ACn 6,o PT* ■ 747. 
I5AMM NQLWT SONV MALH vEL 

724) 1,3014 28,651 2465 

335) 1,3570 26,651 1763 2,460 4423 

722) 1,3016 28,651 2482 

336) 1,3563 28,691 1790 2,455 4395 

722) 1,3017 28,651 2482 

33«) 1.3563 26.851 1791 2.451 4391 

722) 1,3017 28,651 2082 

171) 1,3942 28,851 1305 4,031 5259 

722) 1,3017 28,851 2462 

170) 1.3943 26.651 1302 4,044 5263 

^22) 1,30)7 28,651 2481 

1i53 1,3991 28,851 1073 5,144 5519 

7153 1,3024 28,851 2472 

I4O} 1,3979 28,651 1161 4,554 5377 


,999 TT s 2955,8 

S h/A W A/AC M)PTM 

1.952 0,29641 26,976 0,3553 4153 

1,957 0,26096 26,976 0,3749 4136 

1,962 0,26120 26,978 0,4032 4133 

1,962 0,05436 26.976 1,9371 4604 

1,962 0.05376 26,978 1,9585 ' 4607 

1,666 0,08328 26,978 1.2647 4763 

1.929 0,05437 26.97B 1,9371 4664 


PAGE 3 

G IVAC Pfil ETAC 
20.373 153,9 
19.169 153,3 
17,823 153,2 
4.404 170,7 
4,399 170,e 
7,143 176,2 
4.544 172.9 
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READING a 0064 BLOCK 

= 58 

Tlv 

a 156. 

11 


6.0 

PT 8 747. 

999 TT 

2955,3 







PAGE 4 

XABs 

P*IB 


P-OB 


PDA 


80 X 


u-ia 


Q-OB 


CA*AU 

n-IB/PSO 

P» IB/PTO 

P-OB/PSO 

P-QB/PIO 

6.96lE-01 

1.040E 

00 

0.000 


•«.«12t 

• 01 

0,000 


O.OoO 


0.000 


2,4706 

•02 

2.695E 

00 

1,3906-03 

4.000 


0.000 

l.bSfcE 01 

1,0406 

00 

0.000 


-3.463E 

01 

0,000 


0,000 


0.000 


1,6346 

0? 

2.6956 

00 

1.3906*03 

4,000 


0,040 

3.070E 01 

8.175E 

00 

0.000 


•1,6506 

02 

U.000 


0,000 


0,000 


5,0536 

02 

5.6366 

00 

2.90BE-03 

4.000 


0,000 

3,50eE oi 

3.S81E 

00 

0,000 


•3,6126 

02 

0.000 


0,000 


0,000 


6.8046 

02 

1.O06E 

Ol 

5.1896-03 

0.000 


0.000 

3.S19E 01 

3.869E 

00 

5.696E 

00 

•4,2686 

02 

0,000 


0,000 


0,000 


6.355E 

02 

1,0036 

01 

5.1726*03 

1.4765 

01 

7,6155*03 

3.520E 01 

3.866E 

00 

5.6616 

00 

•4.268E 

02 

0.000 


0,000 


0.000 


6,8586 

02 

1,0026 

01 

5.171E-03 

1,4675 

01 

7.5685*03 

3.55SE 01 

3.8J0E 

00 

3.6106 

00 

•4,3416 

02 

0,000 


0,000 


0.000 


7,2066 

02 

9,9256 

00 

5.1206-03 

9,3565 

00 

4.8276*03 

3.5875 01 

3.964E 

00 

1.750E 

Oo 

•4.489E 

02 

•1.0406 

02 

•1.0406 

02 

0.000 


7,5306 

02 

1,0016 

01 

5,1666-03 

4.5356 

00 

2,3406*03 

3,6065 01 

3.885E 

00 

2.569E 

00 

•4.5996 

02 

•1.QS1E 

02 

•1.0516 

02 

0.000 


7,7276 

02 

1.0076 

01 

5,194t-03 

6.6566 

00 

3.4346*03 

3.640E 01 

4,2216 

00 

4.349E 

Oo 

•4,7966 

02 

•1.077E 

02 

•1.0776 

02 

0,000 


8.1646 

02 

1,0946 

01 

5,6436*03 

1.1276 

01 

5,6146*03 

3.701E 01 

4.205E 

00 

6.59SE 

0 0 

•5.042E 

02 

•1.261E 

02 

-l.lilE 

02 

•1.S0S6 

Ol 

8.7226 

02 

1.0906 

01 

5.6226-03 

1,7096 

01 

B,8176*03 

3«73sE 01 

«.070£ 

00 

7.9576 

o 0 

•5.155E 

02 

•1.333E 

02 

•1.1326 

02 

•2.009E 

01 

9.064E 

02 

1.0556 

Ol 

9.4416*03 

2.057E 

01 

1,0616*02 

3 . 8 O 3 E 01 

3.770E 

00 

1.329E 

Ol 

•5,2856 

02 

■1.493E 

02 

•1.1B3E 

02 

-3.1O0E 

01 

9,8326 

02 

9,7696 

00 

5,0406*03 

3.444E 

01 

1.777E-02 

3.B3SE 01 

5.199E 

00 

1.570E 

01 

•5.2616 

02 

•I.S71E 

02 

/•1.211E 

02 

•3.6006 

01 

1,0196 

03 

1.347E 

01 

6,9516-03 

4.06BE 

01 

2.0995*02 

3,8755 01 

7.0176 


1.5296 

01 

•5.2516 

02 

■ 1,6636 

02 

•1.2616 

02 

•4.2246 

01 

1,0646 

03 

1 , B 1 BE 

01 

9,3826*03 

3.963E 

Ol 

2,0445*02 

3t8B2E 01 

7.319E 

00 

1.322E 

Ol 

•5,2506 

02 

•1.704E 

02 

-1.2716 

02 

•4.3276 

01 

1.0726 

03 

1.B97E 

01 

9,7056-03 

3,9456 

01 

2,0356*02 

3.901E 01 

8,1,9 0 E 

00 

1.554E 

Ol 

-5.239E 

02 

-1.7656 

02 

•1.3036 

02 

■4.6246 

01 

1,0946 

03 

2.1226 

01 

1.095E-02 

4,0276 

01 

2,078E*02 

3.933e 01 

1.3626 

01 

1.6062 

01 

•5.2816 

02 

•1.8762 

02 

•1,3656 

08 

•3,1096 

Oi 

1.1306 

03 

3,5296 

01 

1,8216-02 

4.162E 

01 

2.1475*02 

3.950E 01 

1.659E 

01 

1.206E 

01 

•5,3636 

02 

•1.9416 

02 

•1.4046 

02 

-5,3726 

01 

1,1506 

03 

4.298E 

01 

2,2186-02 

3.1266 

01 

1.6135*02 

3.962E 01- 

1.7106 

01 

4.7S0E 

00 

•5.603E 

02 

•2,0?2E 

02 

•1.4876 

02 

•5.8466 

01 

1,1876 

03 

4 .431E 

01 

2,2866-02 

1.231E 

01 

6,3506*03 

4 .OO 0 E 01 

1.740E 

01 

4.619E 

oo 

•5.7776 

02 

•2.153E 

02 

• 1 0 5«2E 

02 

•6,1166 

01 

1,2096 

03 

4.5086 

01 

2,3266-02 

1.1976 

01 

6,1765*03 

4.04QE 01 

3.0965 

01 

4,3342 

00 

»6,17C£ 

02 

•2.3456 

02 

•1.6726 

02 

•6.7306 

01 

1.2566 

03 

5.3276 

01 

2,7486-02 

1.123C 

01 

5,7946*03 

4.04JE 01 

2.0606 

01 

4.327E 

00 

•6,1796 

02 

•2.3506 

02 

•1.675E 

02 

•6.7466 

01 

1.3576 

03 

5,3486 

01 

2,7596-02 

1,1216 

01 

5,7856*03 

4.131E 01 

2.776E 

01 

3,6846 

00 

-7.2355 

02 

•2.944E 

02 

•2.0056 

02 

•9.3B8E 

01 

1,3636 

03 

7.1946 

01 

3,7126*02 

9.546E 

00 

4.925E-03 

4.13BE 01 

2,saaE 

01 

3.637E 

Oo 

•7,3186 

02 

•2.997E 

02 

•2.0316 

02 

•9,6696 

01 

1.371E 

03 

7,3276 

01 

3,7806-02 

9.426E 

DO 

4,8635*43 

O.lSoE 01 

2.9256 

01 

3.9632 

Oo 

•7.477E 

02 

•3.103E 

02 

•2.OBOE 

02 

•1.0236 

02 

1.3866 

03 

7.580E 

01 

3,9106*02 

1.027E 

01 

5,2965-03 

4*29fcE 01 

1.1026 

01 

6.S00E 

Oo 

-8.125E 

02 

•4,07bE 

02 

-2.«90E 

02 

•1.5866 

02 

1,5016 

03 

2.857E 

01 

1,4746-02 

1.684E 

0] 

e,6e9E*03 

4,41oE 01 

1.449g 

01 

1.082E Oi 

•8,2966 

02 

“6.043E 

02 

•3.190E 

02 

•2,0536 

02 

1,6996 

03 

3.7546 

Ol 

1.9376*02 

2.805E 

01 

t, 4475*02 

4.43iE 01 

1.4946 

01 

1 0 O60E 

Ol 

•8,3256 

02 

•6.3066 

02 

•3.2776 

02 

•3.029e 

02 

1.7256 

03 

3,6716 

01 

1,9976*02 

2.7676 

01 

1.4286*02 

4.4805 01 

1.3076 

01 

1.0342 Oj 

•a.aoeg 

02 

•0.8786 

02 

•3.474E 

02 

•3.4046 

02 

1.7846 

03 

4.1406 

Ol 

2,1366*02 

2,6806 

01 

1.3836*02 

4.48j,E 01 

1.598E 

01 

1.0332 

01 

•8,4 11E 

02 

•6.892E 

02 

•3.4796 

02 

•3.4136 

02 

1,7866 

03 

4.140E 

01 

2.1366*02 

2.676E 

01 

1.3826*02 

4,6265 01 

i,610£ 

01 

9.339E 

00 

•0.539E 

02 

•8.403E 

02 

•4.0316 

02 

•4,3726 

02 

1.964E 

03 

4.172E 

01 

2.1S2E»02 

2.4206 

01 

1.2496*02 

6.73jE 01 

l.61«E 


8.618E 

00 

-8.3365 

02 

•9,41 IE 

02 

-4.4C6E 

02 

-5.0096 

02 

2.094E 

03 

4,1956 

Ol 

2,1646-02 

2,2336 

01 

1.1526*02 

4,7345 01 

1.6026 

01 

8.6002 

Oo 

•8.936E 

02 

•9,4366 

02 

•4.4J5E 

02 

•5,0216 

02 

2.09T6 

03 

4.1516 

01 

2,1416*02 

2.229E 

01 

1,1506*02 

4,8ilE 01 

1.1156 

01 

9.6902 

Oo 

•8,3836 

02 

•1.0146 

03 

•4.6776 

02 

-5.466E 

02 

2,1946 

03 

2.B89E 

01 

1,4916*02 

2.5116 

01 

1.2956*02 

4.879E Ol 

1.0646 

01 

1.0642 

01 

•8,0566 

02 

•1.0726 

03 

•4.8976 

08 

•5,8206 

02 

2.2786 

03 

2,7586 

01 

1,4236-02 

2.7506 

01 

1.4235*02 

4.932E -01 

1.139E 

01 

1. l‘39E 

Ol 

*7,7546 

02 

•1.1146 

03 

-5.0636 

02 

•6.07JE 

02 

2.3456 

03 

2,9526 

Ol 

1,5236*02 

2.9526 

01 

1,5235*02 

5.073E 01 

4.575E 

00 

4,5752 

Oo 

•7.164E 

02 

•1.2126 

03 

•5.479E 

02 

•6,6376 

02 

2.S22E 

03 

1.1866 

01 

6,1166-03 

1.1666 

01 

6,1166*03 

51 283 E 01 

6.487E 

00 

6.487? 

Oo 

•6.55SE 

02 

•1.333E 

03 

•6.030E 

02 

-7.300E 

02 

2.7896 

03 

1.68 IE 

01 

6,673E*03 

1,68tE 

01 

8.6736*03 

5p333E 01 

5,8856 

00 

5,8652 

Oo 

•6,3946 

02 

.1.3596 

03 

•6,1496 

02 

•7,4446 

02 

2.8526 

03 

1.5256 

01 

7,8686-03 

1.5256 

01 

7,8686*03 

5 »408E 01 

5.160E 

00 

5.1602 «0 

•6,1806 

02 

•1,3976 

03 

•6.318E 

02 

•7,6466 

02 

2,9466 

03 

1,3376 

01 

6,6986-03 

1.3376 

01 

6,8986*03' 

5 . 4 B 4 E 01 

4.4256 

00 

4.4252 

00 

-5.99SE 

02 

“1.4J16 

03 

•6.4806 

02 

•7.834E 

02 

3.0466 

03 

1.1476 

01 

5.9166-03 

1.147E 

01 

5.9165*03 

5.5706 01 

3.6036 

00 

3.6032 

00 

•5,809fc 

02 

•1.4096 

03 

•6,6616 

02 

•8,0326 

02 

3.1646 

03 

9,3376 

00 

4,8176*03 

9,3376 

00 

4,8176*03 

5.6266 01 

3.1S7E 

00 

3.1S7E 

00 

•5.417E 

02 

•1.4876 

03 

•6,7456 

02 

•8.1B7E 

02 

3,2096 

03 

8.180E 

00 

4.220E-03 

8.160E 

00 

4,2206*03 

5.6326 01 

1.875E 

00 

3.108? 

00 

•S.4O0E 

02 

0 1,4896 

03 

•6.754E 

02 

•8.137E 

02 

3.2166 

03 

4.8596 

00 

2,5076-03 

8.0S3E 

00 

4.1546*03 

5.6466 01 

1.6756 

00 

2.9832 

Oo 

•5.388E 

02 

•1,4946 

03 

•6.774E 

02 

•8,1626 

02 

3.234E 

03 

4.8596 

00 

2,5076*03 

7.7306 

00 

3,9886*03 

5.6S4E 01 

2.9126 

00 

2.912E 

Oo 

•5.376E 

02 

•1,4966 

03 

•6.766E 

02 

•0,1766 

02 

3,2496 

03 

7.5456 

00 

3,8936-03 

7.S45E 

00 

3,6936*03 

5.6B2E 01 

2.6626 

00 

2.662E 

00 

•S.340E 

02 

•1.5056 

03 

•6.B29E 

02 

•8.223E 

02 

3.2806 

03 

6.8996 

00 

3,5596*03 

6.899E 

00 

3,5595*03 

5.704E 01 

2.B14E 

00 

2.814E 

Oo 

•5.313E 

02 

•1.5126 

03 

•6.856E 

02 

•8,2646 

02 

3.309E 

03 

7.2926 

00 

3,7626-03 

7.292E 

00 

3.7625*03 

5.777E 01 

3.300E 

00 

3.300E 

oo 

•5.23CE 

02 

•1.5346 

03 

•6.94BE 

02 

•6.3B86 

02 

3,4026 

03 

8.5SIE 

00 

4,4125-03 

8,5516 

00 

4.4126*03 

5.8796 01 

3.662E 

00 

3.862E 

Oo 

•5.146E 

02 

■1•5b3E 

03 

-7.059E 

02 

-8.569E 

02 

3.5326 

03 

1 .0016 

01 

5.1646*03 

1.001E 

01 

S, 1 64E-0 3 

6.08 0 E 01 

2.1756 

00 

2.17SE 

oo 

•5,1416 

02 

• 1.6126 

03 

•7,2326 

02 

•8.885E 

02 

3.790E 

03 

5.6366 

00 

2,9086-03 

5.636E 

00 

2.9066*03 

6.222E 01 

1.4016 

'00 

1*40 IE 

Oo 

•5,14 IE 

02 

•1,6416 

03 

•7.338E 

02 

•9.067E 

02 

3.972E 

03 

3,8386 

00 

1,9806-03 

3.83BE 

00 

1.9806*03 

6.466E 01 

3,2166 

00 

3.2162 

00 

•S.141E 

02 

•1.6946 

03 

-7.54 IE 

02 

•9.4016 

02 

4.289E 

03 

8.3346 

00 

4,3006-03 

8.3346 

00 

4.30OE-O3 

6.5066 01 

4,4626 

00 

3.4B1E 

Oo 

•5,141E 

02 

•1.7U3E 

03 

•7.574E 

02 

•9.454E 

02 

4,3376 

03 

1.1566 

01 

5,9865*03 

9,0206 

00 

4,6545*03 

6.51oE 01 

4.4626 

00 

3.5092 

Oo 

•5.1416 

02 

•1.7U4E 

03 

•7.578E 

02 

•9.460E 

02 

4,3426 

03 

1.1566 

01 

5,9665-03 

9,0935 

00 

4,6915*03 
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READING ■ 0064 BLOCK 

XABs P»lB 

fr,53oE 01 8.1&6E 00 

6.6966 01 1« 7506 00 

6,763E oi i.ooee oo 
6,8<toe oi l.oioe oo 
6«9l2g 01 1.601E 00 

6,97s£ 01 1.340E 00 

7.O60E 01 1■175E 00 

7.UiE 01 1.100E 00 

7.368E 01 1.087E 00 

7,35<|E 01 1.016E 00 

7»35oE Oi 1.016E 00 
7•487E 01 9,700E»01 

7i77gE 01 8,OOOE"01 

6.162E 01 S,350e»01 

8,003E 01 7.30QE-01 

8.729E Oi 9,85QE»01 
8,7396 01 9.855E-0S 


o 68 Tint B IBs,111 

P>OB PDA 

3.6S0E Oo »5,l«lE 03 
4.30CE "o -4,7826 03 
«,«7CE Oo -4,1236 02 
3.2S0E 00 -3.368E 02 
2,1102 0(j -2,8056 02 
1.982E Oo -2.429E 02 
1.6606 Oo -1.9496 02 
1.6016 Oo -1.755E 02 
1,3206 00 >1.1596 02 
3.1006-01 -8.13SE 01 
3,0556-01 -8,0726 01 
0.000 >5,97SE 01 

0,000 -2,0366 01 

0.000 1,0566 01 

0,000 3,7976 01 

0,000 4,6166 01 

0,000 O.QlBe 01 


MAC* 6,0 PT a 7U7. 


BOX a-te 

■1.70t>6 03 -7.5956 02 
•1.742E OJ >7.7176 02 
•1.75UE 03 -7.7SU6 02 
-U767E 03 -7*7916 02 

• l, 760E 03 »7,B21 e o2 
>1.740E 03 >7.0936 02 
-1.SU7E 03 -7.0726 02 
-1.815E 03 -7.0636 02 

• 1.835E 03 -7.919E 02 
*1.8856 03 »7»9J6E 02 
>1.6856 03 >7.936E 02 
•1.8636 03 >7.9566 02 
•1.807E 03 >7,9916 02 
■ l ,870E 03 >6,020E 02 
>1,6/2E 03 >&,083E 02 
°I,8?6E 03 >6,0636 02 
•1.676E 0) «6,0S3E 02 


999 TT c 2955,8 

0-06 CAWALL 

-9,8686 02 4,J6BE C3 

-9,7036 02 u,563t 03 

-9.762E 02 8,6656,03 

-9,876E 02 8.760E 03 

-9,9756 02 8,888£ 03 

•1.0066 03 8,9226 03 

-1,0206 03 5,0366 03 

•1.026E 03 5,0666 03 

-U083E 03 9,2736 03 

•1.052E 03 5.372E 03 

•1,0536 03 5.373E 03 

-1.0666 03 5,8286 03 

-1,0686 03 5.S33E 03 

>1,0666 03 5,6266 03 

•1,0686 03 5,6826 03 

°1.066E 03 5.7056 03 

•1,0696 03 5,7056 03 


F-Ib/PSO P-16/PtO 
1,0806 01 5.572E-03 
8,8576 00 3,3996-03 
8.666E 00 2.8166-03 
8.9U9E 00 2.553E-03 
8,1506 00 3,1816-03 
3.8726 00 1.7916-03 
3.088E 00 1.5716-03 
3,0506 00 1,8716-03 
2,7136 00 1.000E-03 
2.6336 00 1.3586-03 
3,6326 00 1,3586.03 
2.5186 00 1,2976-03 
2,0736 00 1.0706-03 
2,1686 OO 1,1166-03 
1.6926 00 9.759E-08 
2.8896 00 1.2636-03 
2.850E 00 1,2686-03 


PAGfc 5 

P.OB/PSO P-UBxPlO 
9, HD0E 00 8,8006-03 

1.118E 01 5,7896-03 

1.156E 01 5,9766-03 

0.823E 00 8,3456-03 

5.868E 00 2.621E-03 

5,0326 00 2.596E-03 

8,3536 00 2.2866-03 

8,1896 00 2,1806-03 

3,8216 00 1,7656-03 

8.0336-01 4,1486-08 

7,9176-01 4,0646-08 

0,000 0,000 
0.000 0,000 
0.000 0.000 
0.000 0,000 

O.UOQ 0.000 

0,000 0,000 



REAPING = 0064 BLOCK a 58 TIHf = 156,111 HACH 


0 PT a 7«7.999 TT a 2955 


X DDRAC CORAG CF HC 

4,04oE 01 1,138e og 1.13BE 02 2,225£*0S 4,4076*02 
O.OfllE 01 1,771 6*01 l,i«05 t>2 2,2266*03 4,4o7E«02 
4.Ul£ 01 1,6066 01 loiOOE 02 2,3556-03 4.759E-02 
«,ila£ 01 1.168E 00 1.312E 02 2.365E-C3 4,7846*02 
«,15oE 01 2,2216 00 1,3346 02 2,3836*03 4.833E-02 
4,2466 01 1,7176 01 1.506E 02 2,452t»C3 4.9*06*02 
4,41 oE 01 2.872E 01 1,793E 02 2.476E-C3 4,0bOE»O2 
4.43JE 01 3.671E 00 1.830E 02 2.482E-C3 4,6636*02 
4,4806 01 8.U39E 00 1,91«E Oa 2,4966*03 4,875E»02 
O.MBiE 01 2,040£»01 1.916E 02 2,4976*03 4,876E»02 
o,626S 01 2.427E 01 2.1596 02 2.5266*03 4,6536*02 
4,731E 01 1,657C 01 2.32SE t>2 2.53SE-C3 4,3446*02 
U.734E 01 U,137g*01 2,329E 02 2,535E-03 4,336£*02 


4,811E 

01 

1.1396 

01 

2.4436 

«2 

2,S28E-03 

4,0286*02 

4.879E 

01 

9.301E 

00 

2.5366 

02 

2,5016*v3 

3.6616*02 

3,9326 

01 

6.7696 

00 

2.6046 

02 

2,4746*03 

3,3646-02 

S.073E 

Oi 

1.627E 

01 

2.7666 

02 

2,4246*03 

2,7876*02 

5.283E 

01 

2.0456 

01 

2.9716 

02 

2,370F.»03 

2,2l4H*02 

5,333E 

01 

4*3216 

00 

3.0146 

02 

2,3S46»C3 

2.1046*02 

5,4086 

01 

6,1746 

00 

3.0766 

02 

2,3336*03 

1.9606*02 

5.4546 

01 

5,9186 

00 

3.1S56 

08 

2,5166*03 

1.0346*02 

5#57t>E 

oi 

6.7906 

00 

3.203E 

02 

2.899EoC3 

1.7056*02 

5,62feE 

oi 

2,2476 

00 

3,2252 

02 

2o?4BEoC3 

1,3346*02 

5.632E 

01 

3.1196. 

■01 

3,2296 

02 

2,2476-03 

1,3296*02 

S.64 6 E 

01 

7,82861! 

>01 

3.2366 

02 

2,245E*C3 

1,3166*02 

5.654E 

01 

4,5116- 

-01 

3.2416 

02 

2.2396*03 

1.3296*02 

5,68 2 E 

oi 

1,3756 

00 

3.3576 

02 

2,2326*03 

1,3206*02 

5.704E 

ol 

1,2666 

00 

3.3696 

02 

2,2286*03 

1,3156*02 

5.7776 

oi 

4.0296 

00 

3.3106 

02 

2,2186*03 

1,2876*02 

5.879E 

01 

5,6056 

00 

3,3666 

02 

2.207E-03 

1,2716*02 

6.080E 

01 

1.117E 

01 

3.477E 

02 

2,2076*03 

1.315E-02 

6.222E 

01 

6.0986 

00 

3.5586 

02 

2,2066*03 

1,3526*02 

6.4&0E 

ol 

1.3896 

01 

3,6976 

02 

2,2366*03 

1.3016*02 

6.506E 

oi 

2,0086 

00 

3.717E 

02 

2,2636*03 

1.225E-Q2 

8.510E 

oi 

2,0256, 

•01 

3.7196 

02 

2,2666*03 

U1S4E-02 

6.5306/ 

■01 

9,836E- 

•01 

3.729E 

02 

2.2626*03 

1,1376*02 

6.696E 

01 

7,6156 

00 

3.8056 

02 

2,2076*03 

9,331E*03 

6,7636 

Oi 

2,6896 

00 

3.8326 

02 

2,2126*03 

9,6166*03 

6,8«0E 

01 

2.9736 

00 

3.862E 

02 

2olTSE-03 

8,266E-03 

6.912E 

01 

2,3406 

00 

3.8656 

02 

2,1116*03 

6,4476*03 

6«97jE 

01 

1.6966 

00 

3.903E 

02 

2,087E*03 

5,8646*03 

7.068E 

01 

2,4036 

00 

3.926E 

02 

2,0586*03 

5.2b3E*03 

7,1116 

01 

1,0236 

00 

3.936E 

02 

2.0486*03 

5,0436*03 

7,26yE 

Ol 

3,«02E 

00 

3,9716 

02 

2.023E-03 

4.5526*03 

7.354E 

01 

1.4616 

00 

3,9856 

02 

1,9236*03 

2,918E*03 

7.3546 

01 

ln?isg. 

>03 

3o985E 

02 

1.9226*03 

2,9106*03 

7.3876 

oi 

7.0326' 

*01 

3.$926 

02 

1,9816*03 

3.B93E-03 

7.7T2E 

ol 

1.410E 

00 

4,0066 

02 

1,939E»03 

3,3416*03 

8,16 2 E 

01 

1.421E 

00 

4.020F 

°2 

1,9336*03 

3,4296*03 

8.44JE 

01 

7,121E< 

.01 

4,0286 

02 

1.9026*03 

3,0786*03 

8.729E 

01 

3,0616"01 

4.0316 

02 

1.9366*03 

3.733E-03 

6,7296 

Ol 

0,000 


4.031E 

02 

1,9366*03 

3,7346*03 


CO 

CO 
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READING B 0064 BLOCK » _ >8 TI|»E a 156,111 MACH 


,0 pi z 7«7.OR*? 


= 2955,B 


PAGE 7 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST,,,,,,,. 

MEASURED thrust...,,,,,,,.,,, 

CALCULATED SPECIFIC IMPULSE,, 
MEASURED SPECIFIC IMPULSE,... 

CALCULATED thrust coefficient 
measured thrust coefficient,. 


,«««•»,, »Sb6, (LBF) 

■a,,..,. aSSS, (LBF) 

I,. *367, (mF'.SeC/'LBM; 

... (LaF-SEC/LB") 

", 1465 
",2213 


REGENERATIVE"COOLED engine PERFORMANCE 
CALCULATED 


STREAr THRUST,,, .. 0, 

net thrust . o, 

SPECIFIC IMPULSE.,.,,,..,,.,,*.*.,.,,,,,. 0, 

THROSt COEFFICIENT. . 0,0000 


(LBF) 

(LBF) 

CLBP-8EC/LBMJ 


ANCLE UF ATTACK , 0,000 (DECREES) 

MASS FLO). RATIO,,,,,,,. 0,9075 

ADC IT I YE DRAG COEFFICIENT..,,.....,,,,,.. 0,6000 

LIMITING PRESSURE RECOVERY EFFICIENCY,,,, 0,1620 
DELTA PT2,,,,,,,,,,,,, 0.1193 (PSD 

TOTAL PRESSURE RECOVERY - SUPERSONIC..... 0.3805 

TOTAL PRESSURE RECOVERY • SUBSONIC....... Q,ib44 

INLET PROCESS EFFICIENCY » SUPERSONIC..., 0,6900 
INLET PROCESS EFFICIENCY * SUBSONIC.,■,,, 0,9039 
KINETIC ENERGY EFFICIENCY - SUPERSONIC,0.9456 
KINETIC ENERGY EFFICIENCY • SUBSONIC,,,,, 0,6968 
ENTHALPY AT PO • SUPERSONIC.............. "4.77 (BTU/LBM) 

ENTHALPY AT PO - SUBSONIC. 20,96 (BTU/LBM) 


MOMENTUM a n o forces 


COMBUSTOR 


INLE? FRICTION -DRAG,,,,..',,, ,,,,,,,,,, 

INLET MOMENTUM CHANGE..,,,....,.. 

COMBUSTOR FRICTION DRAG,,,,,,,,*,, 

COMBUSTOR STRUT DRAG,,,,.,,,,.. 

COMBUSTOR MOMENTUM CHANGE,,,,.,,,,,, 

NOZZLE friction drag,,,,. 

NOZZLE strut drag.... 

nozzle momentum change, 

NOZZLE PRESSURE INTEGRAL,.0, 

EXTERNAL FRICTION DRAG, .. 

EXTERNAL pressure integral,.. 

TOTAL EXTERNAL DRAG,,, 

T07AL STRUT ..,,,,,,, 

CAVITY FORCE,,,,.,,,,,,.,,,,,. 

CALCULATED LOAD cell force.,,,,!.,.,,,,,, 
measured load cell force,,,,,,,,,, 
FUEL VACUUM SPECIFIC 1MPUL8E 


113.8 (UR) 
•730,6 (LBF) 

257.9 (LBF) 
10.67 (LBF) 
•166, (LBF) 
31,34 (LBFJ 

0,06 (LeF) 
531, (LBF) 
562. (LBF) 
43,21 (LBF) 
•1035, (LBF) 
•1069, (LBF) 
I0;S7 U.BP) 
•iosi, (LBF) 
•2513, (LBF) 
•2702, (LBF) 


FUEL-AIR RATIO.,,,,,,,... 0,0000 

EQUIVALENCE RATIO,., 0,0(10 

COMBUSTOR EFFICIENCY,.,,..,.. 0,000 

TOTAL PRESSURE RATIO....0.2539 

COMBUSTOR EFFECTIVENESS....,......,...,,. 0.6700 

INJECTOR DISCHARGE C0EFPICIENT6 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT ► CS,,., I,0130 
NOZZLE COEFFICIENT » CT.0,9709 
PROCESS EFFICIENCY,.,..,,,,,.,,,,,,,,,,., 1,1171 
KINETIC ENERGY EFPJCIENCY., 1.0256 


STATIONS 


FUEL INJECTORS 


NOkIN A L cowl LEADING EDGE,, 
SPIKE TRANSLATION.. 

inlet throat,,,,,,,,,,,,,., 

COHL LEADING edge,,,,,,,,,, 
nozzle SHROUD TRAILING edge 
NOZZLE PLUG trailing edge,, 
STRUT LEADING EDGE,,,.,,,., 

STRUT TRAILING EDGE,,,. 

COMBUSTOR EXIT,..,,,,,,,,,, 


34,884 (IN) 
0,3166 (IN) 
4QU00 (IN) 
35.201 (IN) 
73,541 (JN) 
87.293 (IN) 
56,457 (IN) 
65.057 (IN) 
65,05/ (IN) 


STATION 

40,400 

41,302 

44,300 

40,777 

46,250 

54,067 

56,252 

44,602 


VALVE 
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READING b 0064 BLOCK ■ 71 TIMF s Jb7,8il ('ACM 6.6 PT s 7 a 8.2>(9 tf a 

RA'^JtT PERFORMANCE 




P T 
WJNO TUNNEL 1 

0,000 748.2,49 3063 

0,000 0,00(4 021 

SPIKE TIP NS 2 

0,600 18,162 3063 

0.600 16,333 2990 

WIND TUNNEL 3 

0,000 708,209 3063 

Q ,000 0,380 615 

SPIKE TIP NS 0 

0,600 18,162 3063 

0,600 - 16,071 2996 

inlet throat 5 

00,000 301,775 3020 

00.000 15.917 1079 

INLET UpNRSK 6 

00,000 301,775 3020 

00,000 13,676 1021 

INLET DNNRSK 7 

00,000 125,577 3020 

OQ.000 107,967 2922 

COMBUSTOR 0 6 

00,010 301,058 3020 

00,010 15,936 1080 

COMBUSTOR 0 9 

«i,302 179,722 2957 

01,302 15,988 1643 

COMBUSTOR 0 10 

01,312 194,Oja 2685 

41,312 16,024 1665 

COMBUSTOR 0 11 

01,377 194,016 2873 

01,377 16.254 1560 

CON0U8TOR 0 12 

01,500 191.239 2870 

01,500, 17.876 1607 

COMBUSTOR 0 13 

02,060 149.665 3027 

42,060 28,359 2041 

COMBUSTOR 0 14 

04,097 110.933 3637 

04,097 50,722 3127 

COMBUSTOR 0 16 

04,310 110.322 3639 

04.310 56.406 3150 

COMBUSTOR 0 16 

04.800 109.174 5616 

44,800 60,408 3187 

COMBUSTOR 0 17 

44,812 109,141 3613 

44,812 60,387 3185 

COMBUSTOR 0 )8 

46.250 102,649 3094 

46.250 57.831 2712 


G*M(-4 ntVT SCnV MALM vFl 8 i/A * A/AC 
1,2918 28,652 2611 • 

1,3989 28,851 1007 5.962 599u 1,834 0,10734 28.920 0,9791 


678,2( 804) 

237.Of 366) 

0 3 

676.21 804) 
221.9C 351) 

0 4 

678.21 804) 

647.21 773) 

1 4 

678.11 804) : 
237,41 367) ; 

2 21 

686.21 850) 
278.61 446) 

3 21 

6db,2t 828} : 

279,01 424) : 

4 21 

685.91 825) 

282.21 424} 

5 21 

685.31 824) 

295.11 436) 

6 4 

679,71 871) 

367.91 563) 

7 5 

667,311058) 
493,01 892) 

8 2 

665,511058) ; 

506.31 901) : 

9 3 

661,2(1051) 
515.01 912) 

SO 2 
661,111050) 
515.01 911) 

U 8 

667,211001) 
527 .(U 864) 


6 1 \.&C PHI ET AC 

5117 9,999 196,1 

4977 1.756 184.9 

4948 9,672 190,2 

4948 1,629 196,2 

4385 68.945 162,9 
44/7 63,743 164.4 
4427 16.599 164..4. 

4384 68,907 162,8 
4260 66*859 J57.2 0,24 0..07 
U25 9 66.876 197,1 0,24_ 0.,.01 
4249 66.590 156.7 0,2.4 Q.00 
4231 65.485 156.1 0.24 0.00 
4141 57.955 152.8 6,24 0,15 
4168 41,771 151,6 0,24 0,75 
4143 4(,,fcH5 15).3 0,24 0,75 
4084 38,123 134.7 0,24 0,74 
4083 38,113 150,6 0,24 0,74 
4064 36,477 149,(1 0,63 0,19 
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READING b 0064 Bloc* 


71 mS 


i&7,fllt 


PAGE 2 


»AO o .0 PI s 7'ito 

P T h 6»'<* smu ,<-L 

COMBUSTOR 0 19 12 2 

46.260 102,620 3096 667.1(1001) 1.2915 23.733 2696 

46.260 57.619 27iu 627,7( 8b6) l.JCM 23,734 2723 0.9/9 264) 

COMBUSTOR 0 20 13 o 

47,310 90,708 3322 657,0(10/9) ].28('4 23.982 2970 

47,310 55.946 2927 510.2( 936) 1,2937 23.964 26u2 P.9&7 2/lj 

COMBUSTOR 0 21 14 2 

47.337 98,649 3327 656,6(1001) l,2B<M 23,988 2971 

47.337 55.999 2933 514.1 ( -936) 1.2934 2j,99u 2604 0.966 2709 

COMBUSTOR 0 22 15 4 

48.110 94.089 3558 649 4 b(lHO) 1.2683 24.241 3042 

46.110 52.447 3131 487.4(1009) 1.2833 24.246 2870 0,993 2850 

CQM8U8TOB 0 23 16 to 

48,777 89.689 3243 660.1(ilb3) 1,2857 21.569 3100 

48,777 43.508 2751 460.7( 9*8) 1,3021 21.571 2873 1.099 3)58 

COMBUSTOR 0 24 17 2 

48,787 69,632 3245 660,o( l tb«) 1,2656 21,572 3101 

48,787 43,39/ 2752 460.bC 969) 1.3021 21,673 2874 1.101 3163 

COMBUSTOR 0 25 18 u 

49,317 67,030 3357 656,ld2o7) i,28l;0 3i,b6l 3139 

49.317 3/,567 2760 420.4( 977) 1,2996 2l.o83 2878 1.193 3fl3u 

COMBUSTOR 0 26 19 4 

50,727 79,43/ 3690 646,6(1334) 1,2625 22,000 3244 

50,727 31,481 3023 366,6(1066) 1.2863 22.017 2964 1,263 3/62 

COMBUSTOR 0 27 20 « 

52,627 74,396 3883 63« .5 (14<)9) l,25l0 22,221 3297 

52,627 21.900 31-00 254.6(1052) 1.2841 22.239 293* l.«76 433l 

COMBUSTOR 0 28 21 3 

53.327 73.620 3902 631.9(1416) 1,2498 22.246 3301 

53.327 20,273 2974 237.5(1041) 1,2847 22.265 2921 1,521 4442 

COMBUSTOR 0 29 22 4 

54,077 72,246 39 Jfl 620,1(1434) 1,2474 22,290 3310 

54,077 18.400 2955 204,8(10J2) 1,204/ 22,312 2908 1,5/3 4575 

COMBUSTOR 0 30 23 3 

54,637 71,738 3941 624.4(1431) i.24?l 22,301 3310 

54,837 16.500 2691 179,5(1007) l,23fcp 22,323 2879 1,639 4718 

COMBUSTOR 0 31 24 4 

55,760’ 69,542 3998 b?<!,2(1453) 1.2433 22,367 3524 

55,76o 15,241 29J1 l5t>,9(i0i4) ),8&5i ?2,394 2082 1,671 48)5 

COMSUSTOR 0 32 25 5 

56.262 34,206 4465 6l«.t(i635) 1,2601 22,849 3426 

56.262 14,557 3502 16-4,20236) 1.2542 22,947 3085 1.545 (1766 

COMBUSTOR 0 33 26 5 

56.317 62.060 4117 6)7,90499) 1.2349 22,491 3352 

56,317 11.060 29(j8 97.0(1010) 1,2«33 22.331 2870 1,779 5105 

COMBUSTOR 0 34 27 3 

56.457 61.851 4125 617.30502) 1.2343 22,501 3334 

56.457 11.364 29J2 94,2(1011) 1.2631 22.54i 2871 1,762 506 

COMBUSTOR 0 35 28 8 

56,537 53,310 4446 617,00628) 1,2098 22.632 3422 

56,537 14,182 34«9 lSl,102i7) 1.23b9 22,425 3066 1,575 4828 

COMBIJSTOK 0 36 29 3 

56,817 56,095 4«30 615,90622) 1.2U2 22.616 34(9 

56,617 13.800 3404 134,40)99) 1,2541 22,40V 3050 1,601 <iB"3 

COMBUSTOR 0 37 30 4 . 

57,043 57.859 4366 615.v059h) '.21o5 22,733 3407 

57,043 13.079 3279 l2o,70151) We65« ?2,o3(, iOos 1.654 4973 


,20V IT s I 

6 -/A - a/aC "'MM I\AL Pnl £ T AC 

2,326 C .06413 27,'<11 (.1234 4065 35.465 144 ,{ 0,63 0.(9 

2.345 0.8(494 27.'Hh 01331 a2i7 33.671 153.8 C.63 (1.29 

2.346 0.80290 27,416 O.J333 4221 3j,ty3 153,9 0.63 0,29 

2,363 0.74920 27.416 0.1429 4348 33.167 l56.t 0.63 0.39 

2.549 0.69732 2/.719 (',(652 4450 34,226 160.to 1,0) 0,23 

2.549 C.69641 27,719 0,1554 4453 34,234 160,6 1,01 0,23 

2,56.» 0.65131 27,719 0,1662 4SS« 3a./63 164.4 1.01 C,26 

2.591 0,55509 27,7i9 t.l<50 4796 32,279 173.0 1.01 0,36 

2,607 0,4549b 27.719 9,2379 5066 3o.o23 182.8 1.01 0,48 

2,609 0,4363/ 27,719 . bo blit, 30 ,i 2 « 104.5 j.ol 0.43 

2.612 0,41134 27,719 D,?-i3i 5161 29,245 1«6,V 1,01 0,44 

2.613 0,38898 27,719 0,2782 524) 28,523 169.i 1.01 0.44 

2,618 0,36527 27.719 0,?963 53uS 2T.332 191,4 1,(>1 0.46 

2,662 0.29413 27,719 0.3679 547P 2),763 197,0 1,01 0.62 

2.634 0,29330 27,719 P,V>9-) 5461 23,270 )97.7 1,01 0,50 

2.635 0,291(9 27,719 0,37)7 5449 23,i52 198,t. 1,0) o,50 

2,d59 U.29451 27.719 6,3675 5495 22,(-96 190,2 1.9' 0,61 

2,697 0.29348 27,719 0,3586 >5510 22.271 198,0 |.01 0.61 

2.661 0.24363 27.719 r, 3 t 83 5,522 2*.647 199,2 1.01 0,58 
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REAClfJC » C 0*0 H^oc, 




MAt-t J 


combusto* c 3? 3i 5 

37.767 *4,6?3 0132 61 2. 2 (I «!»<*) i.23<-'’ 

57.767 10.770 2006 63.0( 9*9) i.?BO<> 

COMBUSTOR 0 39 32 7 

96.787 116.0J1 3*09 606,0(1220) i.?7*a 

58.787 5.925 lb9l -*0.5( 563) 1.3307 

COMBUST OF 0 00 33 7 

*0.797 52,351 «79Q 602,7(1763) 1,1790 

60,797 17.012 6020 105,1(1000) 1,2179 

COKiBUSToF 0 01 30 0 

*2.217 55.290 0*63 550,0(1713) 1,1913 

82.217 16.290 3790 )55.6(1390) 1.2365 

COMBUSTOR Q 02 35 6 

60,681 07.690 503« 589,0(1861) 1,1553 

*0,661 20.919 4551 257.3(1654) 1,1696 

COMBUSTOR 0 03 3b 20o 

65,057 0 . 3,762 5118 507 . 0 ( 1093 ) 1,1063 

* 5,057 21.162 0713 200 . 8 ( 1716 ) 1,1559 

COMBUSTOR REtF* ** 37 0 

*5,057 03,762 6175 b«0.S<i9iH) j.iutS 

* 5.057 21,904 0796 357 .* 0752 ) 1.1519 

NOZZLE AE 05 36 5 

07.293 03.762 5U8 587.0(1059) 1,1403 

87.293 1,030 3109 •577.3(1453) 1.2533 

NOZZLE PO 06 39 5 

67.293 *3,762 SI 18 567,0(1059) 1 .J083 

67.293 0.004 2376 -659,3( 772) 1,2006 

NOZZLE AE REGEM 07 Oo 5 

87.293 03,762 5175 b«5,P(l910) l,l«65 

87.293 1.07* 3212 -S3o,0(iO93) i.2«61 

NOZZLE Po REGE* «'» 0) 5 

07,293 03,7*2 5175 t>O5.0()9iS) j,l0*9 

67.293 0*040 2«09 -632.0( 800) j.2761 

FJCTIVE CO«0USTR *7 60 0 

65.0S7 301.775 5355 507,0(1980) 1,1653 

*5.0S7 0.000 1502»1J68,fc( 0*3) 1.320H 

PICTIVE NOZZLE *0 61 0 

87.293 23.157 5012 5*5,0(1049) i.laJB 

67.293 1,939 3*59 -325,2(1273) 1.2020 


snivV '*(,>< v-.l 5 '-(* 

22.619 3356 

2^ ,5*0 fboo 1,462 523* 2,63(1 o.gaMN 27.71- 
21,931 3106 

21.930 2274 2,549 6707 2,633 0,«:P655 27.7(9 
23,2i(i 3*77 

23,437 3220 1.416 057l 2.670 0.29652 27.7J9 
23.106 3067 

23,263 31*3 1,007 0705 2,*60 0,3005* 27,719 
23.623 3506 

23.620 3332 1 ,22'3 «070 2,o80 0,288*0 27.719 

23.605 3510 

23.915 3365 1,149 36*6 2.600 0.2*03* 27.719 
23,522 3501 

23.630 3395 1.118 3797 2,700 0,2*830 27,719 

23.605 3518 

20,007 2015 2.712 763« 2.686 O.o55«7 27.71* 

23.605 361P 

20,052 20B7 3.021 *500 2,680 0,02287 27,71* 

23.522 SSOt 

20,003 2852 2.695 7*06 2,700 0.05587 27.7)9 

23.522 3501 

20.052 2523 3,009 8599 2.7«0 0,n2202 27,719 
23,061 3606 

20,052 2008 0,668 9370 2,527 0,039«b 27,7|9 
23,546 3479 

24.37(1 299* 2,231 6605 2,730 0.05587 27,719 


*"“|t 1 lv*(, PM fcUC 

4,3753 56*-t 23,<<77 29*.r 1.0) 0,51 

t ,3777 5559 25,(71 200,0 1.01 0.30 

f,4*54 5507 21 ,.'*3 gOo.l 1, 0 1 0,76 

4.3553 5537 22.271 190,7 l.ol 0,70 

0.J749 6519 i*.277 195.1 1,01 »,92 

0.0032 051b I*.123 199,y 1,01 1,00 

C ,0032 05*2 10.035 199,9 1,01 1,00 

1.9371 7291 ft,620 263,0 1,01 1,00 

0,7319 7820 3,020 202,1 1*01 1,00 

1.9371 /36« b,ft73 260.J 1,01 1,00 

4,0260 790A 2,996 285.3 1.01 1,00 

2.7108 b357 5,047 301,0 1,01 1,00 


1.9471 672? 5.005 202,0 1,01 1,00 




READING o 0064 RLOuK 


11*'E e 167.311 <'*C* 


749 ,2«9 77 


PAGE 


u2 *1,669E 
0? -1.667F 
02 -1.729F 
02 "1.026? 
C2 "2.oaf 

(? "2»196£ 
02 "2.266E 
02 "2.41BE 
02 «2,44?E 
02 -2.SUE 
02 "2.6U3E 
02 "2.720E 
02 -2.873E 
02 .2,969? 
02 "3.107E 
02 "3.203E 
02 "4.0U9E 
0? *4.021? 
02 "O.ioiE 
02 "4.260E 
02 "5.807E 
02 -9.151E 
02 " 9 , 627 ? 
02 -1.079E 
02 "1.062E 
02 -l.MblE 
02 -1.454E 
02 * 1»730£ 
02 *1,757? 
02 -1.929E 
02 "2.079E 
02 -2.061E 
02 "2.169E 
01 -2.452E 
0? "2.769E 
02 "2.361? 
02 -2.965E 
02 .3.067E 
02 -3.183E 
02 "3.242e 
02 "3,?«8E 
02 -i.264? 
02 -3.273E 
02 " 3 . 304 ? 
I 02 -3.326E 
i. 0? -3.406F 
E 02 -3.499E 
L 02 -3.669E 
fc 02 "3.79VE 


02 "1.669E C2 
02 -1.687F 02 
02 "1,729? 02 
02 -1.733E 02 
02 "1.617E 02 
02 «1.897fc 0? 
02 "I.900E 02 
02 "2.012E 02 
02 -2,026? 02 
02 "2.070E 02 
02 .2.154? 02 
02 -2.206E 02 
02 »2,31«E 02 
02 -2.3B5E 02 
02 "2,5bOE 02 
02 -2,555? 02 
02 "2»9t7E 02 
02 "2.972E 02 
02 »3.00«E 02 
02 -3.066E 02 
02 "3.610E 02 
02 *«,794£ 02 
02 "0.9736 02 
03 »5,«07E 02 
03 "9.416E 02 
03 -6.688E 02 
03 "6.697E 02 
03 .7.565E 02 
03 -7.587E 02 
03 "8.198E 02 
03 "B.700E 02 
03 -8.707E 02 
03 -9.095E 02 
03 "1.007E 03 
03 -1.137E 03 
03 "1.165E 03 
03 -1.205E 03 
05 "t,?<f«E OS 
03 -1.287E 03 
03 "1 ,70BE 03 
03 "1 ,311E 03 
03 "1.316E 03 
03 "1.319? 03 
03 -1.326E 05 
03 "1,337t 03 
03 -1.362? u3 
03 -1,392? 03 
03 -1.0«3F 03 
03 -1.479? 03 


•1,4191 01 
"1.9J7E 01 
-2.992? 01 
-3.462F 01 
»«,Q55E 01 
"4,153? 01 
"4.435F 01 
>4.694E 01 
-S.143E 01 
-S.S90E 01 
o5,804F 01 
-6.46SE 01 
-6,1183? 01 
-1.042E 02 
-1.049F 02 
-1.097E 02 
■1.193E 02 
.2,197? 02 
"4.356? 02 
«4,653? 02 
-5,366? 02 
-5.405E 02 
-7.826? 02 
-7,844? 02 
-9,735? 02 
-9.783E 02 
-1.109F 03 
-1,209? 03 
"1.210E 03 
-1.280F 03 
• l.ltflSE 03 
-1.6S2E 03 
-1.696E 03 
-1.760E 03 
-1.823" 03 
" 1 ,896? 03 
*1,934? 03 
-1,938? 03 
*1,948? 03 
"1,954? 03 
-1.97SC 03 
"1,991E 03 
-2.044F 03 
-2,107? 03 
-2.226? »3 
-2.3J9F Oi 
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READING = 0064 BLOCK 


71 tjvE 


U7.811 ‘lACM 


,0 PT a 746.2«9 7 T a J'ltiCS.l 


PAGE 5 


XABS P-IS P*0b . pn/J Cox <a-jp G-ne C»‘-ali P« t B/PSu pwlP/PTO P-OB/PSO P-OB/PTO 

6.468E 01 2,0926 01 2,0926 Ot B.718P 02 -4.OBOE 03 -i.bbVfc 03 -2.403F Pi «.?d9t 43 5.1F3F 01 2.7566*02 b.lBie 01 2.7966*02 

6,5066 01 2.070E 01 2.1&2E M 6,7186 02 -4.095E C3 -1.S7U 43 -2.522E 03 4,3i7fc C3 6,1291 01 2.7bb6-02 5.358E 01 2,890£-02 

6.S10E 01 2.070E 01 2.1706 01 8.71SE 02 -4,0986 03 -1.573E 03 -2.525F 03 «,i42t i3 6,1296 01 2.766fc-u2 8.377F 01 2.900&-08 

6.530P 01 1.968E 01 2,2076 0} 8,7186 02 -4.U0E 03 *1.5806 03 -d.5406 03 «,3bB£ o3 0,b7bE 01 2.630fc-02 5.470E ni 2,950E*02 

6*696E 01 1.419E 01 9.32QE 00 1,0456 03 -4.273F 03 -1,6306 03 .2.6U4E 03 a,5«3E 03 2.773E 01 l,49St»02 2.309F 01 1.246E-02 

6.763E 01 8.026E 00 9.045E 00 1.236E 03 -u,3^2E 03 =1.6446 03 -2,6761 03 u,6b6E 43 1,9896 01 1.0736,-02 2.241E 01 1,2096=02 

6,a«0E 01 4.390E 00 6.906E 00 1.429E 03 -4.375P 03 -1.658E 03 -2.716E 03 4,7o0£. 03 1.06UE 01 5.8676-03 1.711F 01 9,22?E»03 

6.912E 01 3,4536 00 4.90SE 00 1.55UE 03 o«.4226 03 -1.668E 03 -2.753E 03 4.848E 03 6.557E Oo 6,6156-03 1,2156 01 6.5SSE-03 

6,973E 01 2.660E 00 4,1096 00 1 .635E t/3 ««.flb9E 03 -1.675E 03 -2.794E 03 4.922E 03 6,5916 00 3.5556-Oi 1.016E 01 5.492E-03 

7.068E 01 1,913E 00 2.870E 00 1,7256 03 -4,SliE 03 -1.684E 03 -2.629E 03 5,0386 03 4,7406 00 ?,5576*03 7.112E 00 3.636E-03 

7.1UE 01 1,B7bE 00 2.656E 00 1,7576 03 -4.534E 03 *1,6866 03 -2,8'JTE «3 S.OBBE 03 3.903E Ou 2,1056-03 6.582E 00 3.550£»03 

7.264E 01 1.420E 00 1.89SE 00 I..845F 03 -4.590E 03 -1.695E 03 -2.89SF 03 5,2731; 03 3.520E Oo 1,0986-03 U..696E 00 2,5336*03. 

7.354E 01 1.329E 00 5.1506*01 1.893E 03 -4.618E 03 -1.700E 03 -2.9196 03 5.372E 03 3.294F 00 1.7776-03 1.276E 00 6,8836*04 

7.354E 01 1,3296 00 5,uB9E»01 1,89*6 03 -4.619E 03 -1.70OE 03 -2,9196 03 5.372e 03 3.293F Oo 1,7786-03 1.261E 00 6,801E*Q4 

7.487E 01 1,195E 00 0,000 1.9216 03 -4.6666 03 -1.706E 03 -2.960E 03 5.424E 03 2.961E no 1,5976-1-3 Q.000 Q.000 

7.772E 01 2,1306 00 0.000 1,9886 03 -4.677E 03 -1,7166 03 -2.960E 03 5.323E 03 5.278F 00 2.8476-03 0,000 0,000 

8*162e 01 1.U30E 00 0,000 2.064E 03 -4,6886 03 *1.7276 03 *2,9606 03 5,6206 03 3,5«3E 00 1,9116-03 0.000 0,000 

8.4436,01 1,1356 Oft 0,000 2.092E 03 -4.697E 03 -1.737E 03 -2.9606 Oi 5.602E 03 2.812E 00 I.517E-03 0.000 0,000 

8,7296 01 1,650E 00 0,000 2,126b 03 -4,7146 03 -1.754E 03 -2.960E 03 5.7o56 03 4.0B96 00 2,2056-03 0,000 0,000 

8.729E 01 1.651S 00 0.000 2.126E 03 -4,7146 03 -l,754£ 03 -2,9806 Oi 5.705E 03 4,0916 00 2,2 l76-03 0,000 0,000 



20 7 


REAUJNG S 006a BLOCK 


71 7 T M 6 


167,011 -*CH 


7«8.< 


U c 3063, 


X DQRAG CORAG CF He 

4.040E 01 1.1S2E 02 1,1526 02 2.2O0P-U3 4.J83F-02 

4* 041E Oi 1.797E-01 1.154E 02 2.2'i9£-03 4.3846.02 

4,1306 01 U793E 0> 1.S33F 02 2.7996-03 4.OV1F-02 

01 2,0496-01 1.335E 02 2,431t.o3 4.410E-02 

4U3BE 01 1.252E 00 1.3472 02 2,398t-u3 4.514E-02 

4.1S0E 01 2.334E 00 1.3716 02 2,4076-03 4.B13F.02 

B.aooe oi i.TOOE oi l.sase 02 2,5032-03 0,2022.02 

4.4106 01 2,61 IE 01 1.0O6E 02 2,7036-03 7,9526.02 

4.431E 01 3.123E 00 1,0376 02 3,064£-03 7.177E.02 

4.480E 01 7.24SE 00 1,9106 02 3.0866.03 7.182E.02 

4.4816 01 l,7O«E»0t 1.911E 02 3,0«2E-03 7.190F-U2 

4.62SE 01 2.089E 01 2,1202 02 3.3«3E-03 6.613F.P2 

4.6266 01 1.39SE-01 2.122E 02 2.975E-03 7.S95E.02 

4.7316 Oi 1.33SE 01 2,2556 02 2.92SE-03 7.519E-02 

«,73<iE 01 3,<I05 e«i; 1 2.258E 02 3,029fc„C3 7,225E«02 

4,SUE 01 9.674E op 2.3S5E 02 2.982E-03 7,U2E»02- 

4»078E 01 8,7766 00 2.4436 02 3.259E.03 6,176£«02 

4.679E 01 1.336E«01 2.4446 02 2,9716-03 6.847E-02 

4.932E 01 6,7436 00 2,512E 02 2,9g9E-03 6.4886-02 

5.073E 01 1.7156 Cl 2,6636 02 2,85SF»03 5,6266-02 

5,2836 01 2,3936 01 2,9226 02 2,6596-03 4.560E-02 

5*3336 Oi 5,6036 OO 2.97QE 02 2.930E-03 4.2166.02 

5,4006 01 8.29BE OO 3.061E 02 2.909E-U3 3.9536*02 

S,484E 01 0.149E 00 3,1436 02 2.890E-03 3.666F-02 

5,5766 01 9,5306 00 3,2386 02 2.062E-O3 3,4656*02 

5.626E 01 3.1566 00 3.270E 02 2.B37E-03 3,l58E-02 

5,6326 01 4,6516-01 3.274? 02 3.P25E.03 2.5786.02 

5,6466 01 1,2126 00 3,2066 02 2,8496-05 2.691E-02 

5,6546 01 7,219e-01 3,2946 «2 3.3856*03 2.6B7E-02 

5,682E 01 2,5306 00 3,3196 02 3,0090.03 2.891E.02 

5,7046 01 U942E 00 3.3386 02 2.9e8E-03 2.813F-02 

5.777F 01 6,31«E 00 3,4026 02 2,92«fcp03 2.522F.02 

5,8796 01 9.106E 00 3.493? 02 2.704E.O3 1,7346.02 

6,0006 01 1.610E Ot 3.65UF 02 2.547E-03 3.8006-02 

6,222E 01 1.122E 01 3,7676 02 3,1356-03 3,0546.02 

6,4686. 01 2,014£ <i i J,96BF 02 J,1506-03 3.36SE-02 

6,5066 01 2,70IE 00 3.9956 02 3.360E-03 3,0976*02 

6,51OE 01 2.827E-01 3,99«6 02 3,4716-03 3.143E-02 

6.530E 01 1.440E OO 4,012? 02 3,4696-03 3,13"E*02 

6.696E 01 1.214E oi 6.134? 02 3,4106.03 2.251E-02 

6.763E 01 4,4746 00 «,178F 02 3,399E»03 3.016F.02 

6.840E 01 4,8756 00 4.2256 02 3,37!£*03 1.542E-02 

6.912F 01 3.7206 00 4,262? 02 3.342E.03 1,2506-02 

6.973F 01 2,7556 00 4,29oE 02 3,3l9t.03 1.074E-02 

7,0686 01 3.661E 00 4,3266 «2 3,270t«o3 8.2906-03 

7,11 IE 01 1.449E 00 4,341? 02 3.251E-03 7,S5lE»OS 

7.264E 01 4,5966 00 4.387F 02 3.207F-03 6,2486.03 

7,3546 01 1.435E CO 4.4066 02 3.119t«u5 3,9bl6.03 

7,3546 01 2,5686-03 6,4066 02 3,UBfc.03 3.950F-03 

7.487E 01 8.953E-01 4,415* 02 3,ta4fc*o3 4,8306-03 

7,7726 01 2,2236 OP 4,4376 "2 3.219E-03 7.503E-03 

8.1626 01 2,4826 00 4,46gE 02 3.13«E-03 5.462fc.03 

8.44JE Pi 1,0506 50 4,4734 0? 3.0B6E-OS 4.S62F-0S 

8,7296 01 4,5o 1 ?.(i j 6,6776, 02 3,128 c -03 6.067E-0J 

8,7296 01 n.OOO 4.4/7E 02 3,l2Rt-o3 6.070F-03 
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READING » OOb4 BLOCK 


?i Ti-r 


[07,01. 


a 7«6,2«9 TT c 306.5, 


PAGE 7 


1 *A(.H 6,0 P| 


RAMJET Pf RFORfiANCE 


engine performance 


IM-fcl 


CALCULATED THRUST,. 161.0. (LBF) 

MEASURED THRUST,,,,,,.,,,....,,. 1669, (LBF) 

CALCULATED SPECIFIC IMPULSE,,.,.. d 002, (LfiF-SEC/LbM) 

MEASURED SPECIFIC IMPULSE.1862, (UF-5EC/LHN) 

CALCULATED THRUST COEFFICIENT,,.,,,, 0,6249 

MEA8URED THRUST COEFFICIENT....,,,, 0.5813 


resenepative-cooleu engine performance 

CALCULATED 

STREAM THRUST... 6700, 

NET THRUST. 1659, 

SPECIFIC IMPULSE... 2075, 

THRUST COEFFICIENT. 0.647ft 


(LBP) 

(LBF) 

(LBP-SEC/LBK-) 


ANGIE OF ATTACK .. O.Ofcfl (DEGREES) 

MASS FLU, RATIO. 0,9791 

ADCIT1VF PRAg COEFFICIENT.. 0,0010 

LIMITING PRESSURE RECOVERY FFFICIF 1 Cr,.,. 0,1655 

UEL7A PT2. 0,1190 (PSD 

TOTAL PRESSURE RECCVERY - SIPEftSCMC...., (.4033 

TOTAL PRESSURE RECOVERY - Si uSCUC....... 0,1676 

INLET PROCESS EFFICIEFCY * SlpERSOMC ,... C.6946 
1NLE1 PROCESS EFFICIENCY . SUBSGrJC.• 0,9042 
KINETIC ENERGY EFFICIFNCt » SUPERSONIC.,, 0.9066 

KINETIC ENERGY FFFlfJF nCv • SLB3C 1 1C. 0,6933 

ENTHALPY AT PO » SUPERSONIC. -0,07 (6TU/UBM) 

ENTHALPY AT PO » SURSOMC......36.72 (BTU/LBH1 


MOMENTUM AND FORCES 

INLET FRICTION DRAG.. 115,2 (LBP) 

INLET MOMENTUM CHANGE,... -736,S (LBF) 

CONflUSToR FRICTION DRAG,«..... 286.3 (LBF) 

COM0U5T O r Strut DRAG,.. -6,10 (LBF) 

COMBUSTOR MOMENTUM CHANGE,,.,,...,.,,..,, 1131, [LBF) 

NOZZLE. FRICTION DRAG.98,24 (LBF) 

NOZZLE STRUT DRAG. 0,00 (LBP) 

NOZZLE MOMENTUM CHANGE,,,.. 1206, (LBP) 

NOZZLE PRESSURE INTEGRAL................. 1250. (j_9p) 

EXTERNAL FRICTION DRAG.66,03 (LBF) 

EXTERNAL PRESSURE INTEGRAL,-1060, (L8F) 
TOTAL FxTERnal DRAG,,-1106, (LBF) 

TOTAL STPUT DRAG,..-6.10 (LBF) 

CAVITY FORCE. -11U6. (LBF) 

CALCULATED LOAD CELL FORCE,,,.,,,,,,,.,., -651, (LBP) 

MEA3URED LOAD CELL FORCE....cm,,,, . -763, (UP) 

PUEL VACUUM SPECIFIC JMPUL8E 0,0, -153.6. -119,0, 


C0*-bU5TCR 


FUEL-AIR RATIO,. (1,029? 

EQUIVALENCE RATIO,.,.,..,,...,..,... 2,011 

COMBUSTOR EFFICIENCY.,......,,,,,,,,. 1,000 

TOTAL PRESSURE RATIO,... 0.1650 

COPPVSTOR EFFECTIVENESS... 0,8666 

INJECTOR DISCHARGE coefficients 0,7309, 0,7779, 0,7119, 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT • CS,,», 0,9219 

NOZZLE COEFFICIENT . CT...,.. 0,6360 

PROCESS EFFICIENCY..... 0.7826 

KINETIC ENERGY EFFICIENCY.,.. 0,6217 


STATIONS 


FUEL INJECTORS 


NOMINAL CURL LEADING EDGE.. k ;*, , 

8PIKE TRANSLATION, 

INLET Throat..,,,,,,,,,,,,,,,,,,,,,,,, 
COhL LEADING EDGE,, 

NOZZLE SHROUD TRAILING EOGF.. 

NOZZLE PLUG TRAILING EDGE, 

STRUT LEADING EDGE,, 

STRUT TRAILING EDGE........ 

CQM&USTOR EXIT,.,.,.,,.,..,.,........ 


ia.flfta (IN) 
0,3168 (JN) 
60.600 (IN) 
35,201 (JN) 
73.501 (IO 
87,293 (IN) 
56,657 (IN) 
65,05/ (I*) 
65,037 (IN) 


INJECTORS 

1A 

IS 

1C 

2a 

2C 

3A 

38 


41.302 

44,300 

40,777 

46.250 

50.067 

56.252 

46,802 




















































Reading 64 


t = 202.01 sec. 
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READING ° 0064 »tt'CK « 109 time = 802.011 h»CM 










S U 

M rt A 

n Y 

9 t P 

0 R T 





p 

T 

K 


GAMMA 

mOL w T 

80MV 

HAL* 

VfcL 

S 

w/a 

N A/AC 

POMM 

b 

I VAC 

WIND tunREU 

1 

0 5 












0.00c 7«7,749 

3966 

666,7( 

792) 

1,3941 

28.853 

3561 









O.OOo 0,390 

404 

-32.1 ( 

97) 

1.3967 

38,651 

986 

5,995 

5913 

1.627 

0.10672 

36,933 0,9654 

5049 

9,807 

187.5 

SPIKE TIP «5 

3 

0 4 













0.600 10,135 

3966 

666,7( 

793) 

1,3940 

36.851 

3561 









0,600' 16.366 

3918 

646,01 

773) 

1,2963 

38,851 

2553 

0,399 

1019 

2,063 

0,10b72 

26,933 0,9854 

4984 

1.640 

185,0 

WIND TUNNEL 

3 

0 0 













0.000 747.749 

3986 

666,7( 

7 9 3) 

1 .3941 

38,853 

3581 









0,000 0,361 

401 

-33,7C 

97) 

1,3987 

38,851 

983 

6,017 

5916 

1.827 

0.10503 

2a,507 0,9854 

4971 

9.656 

187.5 

SPIKE TIP NS 


0 0 













0,60o 16.135 

3986 

666,7( 

793) 

1,3940 

38,851 

3581 









0.60(5 16,430 

3930 

646,70 

7?3) 

1.2961 

38,851 

2554 

0,391 

1000 

2.083 

0.10503 

26,507 0,9854 

4970 

1.632 

187,5 

INLET THROAT 

5 

0 3 












40,400 301,436 

3946 

655,30 

781) 

1,3953 

38,851 

3565 









40.400 15.560 

1438 

333.70 

353) 

1,3530 

38,851 

1835 

2.546 

4647 

1.885 

0.94512 

36.933 0,1113 

4333 

68.851 

160,9 

INLET tJPNRSK 

6 

0 3 












40.400 301,436 

394$ 

655.30 

781) 

1.3953 

38.851 

2565 









40,400 13.371 

1313 

309,10 

336) 

1.3563 

38,651 

1791 

3.636 

4735 

1,885 

0,05980 

86,933 0,1284 

4374 

63.089 

162.4 

INLET DNNRSK 

7 

0 4 












40,400 134,153 

2948 

655,30 

781) 

1,3953 

38,851 

2565 









40,400 106.764 

seas 

635.10 

7 5 3) 

1,3984 

26.651 

2584 

0,486 

1228 

1.946 

0.85980 

26,933 0,1284 

4374 

16,393 

162,4 

COMBU$TO» 0 

6 

1 3 











4Q,41o 300.636 

39«8 

655,30 

781) 

1.3953 

36,651 

2565 









40,410 '15,575 

1439 

334,00 

353) 

1.3539 

38,651 

1886 

3.545 

4645 

1.885 

0,9450u 

26,933 0,1113 

4333 

68,319 

160,9 

COHBUsTOR 0 

9 

3 3 













41,21a 344,506 

3943 

653.40 

700) 

1,3955 

38,851 

2563 









41,314 17.746 

1557 

257.80 

387) 

1,3458 

38,651 

1900 

3.343 

4449 

1.899 

0.94709 

26,933 0.1110 

4829 

65,468 

157,0 

COKBUgTQR 0 

10 

3 3 













41,379 340.563 

3943 

653.30 

77’) 

1.3955 

36,851 

8563 









41.37? 17,916 

1567 

360,50 

390) 

1,3453 

38.851 

1906 

















2,326 

4433 1 

1,900 < 

) ,94656 

26,933 

0,1111 

4221 

65.216 

156,7 

combustor 0 

U 

4 3 














41,500 233,847 

8941 

653.0( 

7?9) ] 

1,2955 

28,851 

2568 










41,500 18.875 

1505 

265,6( 

395) 1 

1.3443 

20.851 

1916 

2,297 

4403 1 

i ,902 < 

) ,94 757 

26,933 

D.lllo 

4205 

64,836 

156,1 

COMBUaTOR 0 

12 

S S 














48,4bo 806.691 

8931 

649.9C 

7?6> i 

1,2959 

26,851 

2558 










48.460 ' ‘19,581 

1657 

285,01 

«1«) 1 

1,3406 

20,851 

1957 

2,184 

4273 1 

i,909 ( 

>,93965 

26.933 

0,1119 

4136 

62,396 

153.6 

CQMBUgTgrR 0 

13 

6 4 











44,099 191,553 

2909 

643,41 

770) 1 

1.2965 

28,651 

2549 










44,099 19,887 

1669 

288,31 

4]8) 1 

1.3400 

28.051 

1963 

8,147 

4215 1 

1.912 C 

>.9064} 

26,933 

0,1160 

4100 

59,379 

152.2 

COM8U8TQH 0 

14 

7 4 













44,310 189,786 

8906 

643,SC 

7$9) ! 

1,2966 

80,051 

2548 










44,310 19,285 

1673 

289,2C 

«18) 1 

1.3399 

20,851 

1965 

2.139 

4205 ] 

1.913 < 

>.90507 

26,933 

0.1162 

4094 

59,141 

152,0 

COMBUSTOR ‘ 0 

15 

6 a 












44,800 184,960 

89oo 

640,6( 

767) ! 

1,2968 

28,651 

2546 










44,800 19.466 

1684 

292.2C 

a 21) ! 

1.3394 

26,851 

1971 

2.110 

4176 1 

1,914 ( 

1.90130 

26.933 

0.1167 

4077 

58.493 

151,4 

COMBUgTOR 0 

16 

9 4 













44,61a 184,817 

8900 

640,6( 

7$7) i 

1.2968 

28.851 

8546 










44,514 19,475 

1684 

292.3C 

«22) i 

1.3393 

28,651 

1972 

2.117 

4175 1 

1.914 < 

>.90134 

26,933 

0.1167 

4077 

58,478 

151,4 

COMBUSTOR 0 

17 

10 4 












«6,86o 166,516 

8883 

635,6C 

7$2) : 

1,2973 

28,851 

8539 










46,26o 16,644 

1704 

297,7C 

427) : 

1.3384 

20,851 

1982 

2.074 

4112 1 

1.919 ( 

1.04901 

26,933 

0.1239 

4040 

54.256 

150.0 

CQMfiUgTOR 0 

18 

11 a 









47,310 158,539 

8878 

032,3C 

76’) 

1.2977 

88,651 

2634 










47,310 17.676 

1707 

298.5C 

«28) 

1.3383 

28.051 

1984 

2,060 

4087 | 

1.924 ( 

).79013 

26,933 

0.1331 

4024 

50,183 

149.4 



READING * 0064 BUOqK s> 109 TINE s 202,011 KACn 


,0 Pi 


7**7,7 U 9 tl 


2906,5 


PAGE 2 


CONSU$T0R 0 19 

07.339 152.183 2«72 

07.339 17,665 1708 

C0NBU8T0R 0 20 

08,110 i«0,075 2860 

Oe.tlo 16,258 1690 
COMBUSTOR 0 21 

08,789 138,606 2867 

08,789 10,015 1651 

COMBUSTOR 0 22 

09,319 135,981 2853 

09,319 13,010 1610 

COMBUSTOR 0 23 

30.729 139,280 2890 

50.729 9,758 1082 

CQMBUgTOR 0 20 

52.829 1-81,918 28*9 

52.829 6,008 }2Q5 

COMBUSTOR 0 25 

53,329 200.272 2813 

53,Sa9 5.269 1125 

COMBUSTOR 0 26 

54,069 53.632 3917 

50,069 23,550 3313 

COMBUSTOR 0 27 

50,079 53,596 3920 

50,079 23,577 3317 

COMBUgToR 0 28 

50.839 51,110 0166 

50.839 25.312 3603 

COMBUSTOR 0 29 

55,760 09,730 0327 

55,760. 26,272 30S5 

COM8U3TOH 0 30 

56,250 03,528 0563 

56,250 . 26.786 4210 

combustor 0 31 

56.264 03.525 0566 

56.264 26.797 02l7 

COMBUSTOR 0 32 

56,319 03,349 4606 

56,319 25.502 4228 

COM8U8TCR 0 33 

56,059 43.204 4636 

56,459 25,575 4266 

CQMBU3T0R 0 34 

36.539 03,879 4630 

56.539 27.083 4268 

COM8U3TOR 0 35 

56.819 40.039 4684 

56.819 27,376 4352 

COMBUSTOR 0 36 

S7.04S «4,177 4726 

57,005 27,561 0400 

COMBUSTOR 0 37 

^ 57,769 04,148 4826 

57,769 26,155 0527 



H GAMMA HOLM SOMV MALrt VEL 5 W/A A A/AC 

12 0 

632,2( 759) 1,2977 28.651 2530 

298.6C "28) 1.3382 28.851 1984 2.059 4085 1,924 0.78912 26.933 0.J333 

13 5 

629,8( 756) 1,2979 26,851 2531 

293.91 4235 1,3391 28,851 1975 2,076 (llOQ 1,927 0,73623 26,933 0,1426 

14 a 

627.91 7s5) 1,2961 28.851 2528 

283.01 4j3) 1.3409 28,851 1953 2.125 4152 1,929 0.67667 26.933 0,1554 

15 3 

626,41 7s3) 1,2983 28,651 2526 

273,2f 4o3) 1,3428 28,851 1932 2,176 4204 1,930 0.63284 26.933 0.1662 

16 5 

622,71 750) 1,2987 28,851 2521 
23B.01 367) 1,3499 28,851 1657 

2,363 4368 1.937 0.53936 26.933 0.1950 

17 10 

816.St 7«3} 1,2993 28,851 2513 

165.61 295) 1,3666 26.851 1685 2,819 4750 1,907 0,44206 26,933 0,2379 

18 12 

614.61 742) 1,2945 28,851 2510 

145,OC 274) 1,3717 28,651 1630 2,973 4807 1.698 Q.4200U 26,933 0,2480 
19 5 

626,5(1211) 1,2442 26,202 3041 

401.3(1002) 1,2668 26,225 2823 1.189 3357 2,310 0.00498 27,270 0,2t29 
?0 2 

626,5112)2) 1,2440 26,206 3042 

OQl,5(iOo«) 1,2686 26,229 2820 1,188 3355 2,310 0,00067 27,270 0.2631 
21 « 

623,111293) 1,2272 26,509 3096 

«17,7(1U1) 1,2506 26,550 2921 1,098 3206 2,322 0.38266 27.270 (.2)82 
22 202 

6»B.7(1347) 1,2151 26,721 3128 

O24.91J180) 1.2372 26,779 2976 1.007 3110 2,326 0.35900 27.270 0,2962 

23 0 

645.1(1608) 1.1975 23,85? 337S 

468,0(1467) 1,2146 23.933 3261 0,913 2977 2.599 0.29314 27.607 0,3677 

24 2 

645,l(l6o9) 1,1973 23,860 3375 

468,0(1469) 1,2143 23,937 3361 0,913 2977 2,599 0.29298 27,607 0,3679 

25 4 

644,8(l&g4) 1.1938 2J„906 3382 

450,4(i4 7 2) 1,2122 23,995 3259 0,957 3119 2,601 0.29211 27,607 0,3690 

26 3 

644,1(1636) 1.1912 23,941 3387 

450,8(1486) 1,2091 24,035 3266 0,952 3110 2.602 0,29001 27,607 0,3717 

27 4 

643,7(1633) 1,1919 23,935 3386 

465.4(1495) 1,2083 24.022 3275 0,912 2987 2,600 0,29326 27.607 0,3675 

28 4 

642,3(1654) 1,1874 23,998 3394 

4*4,6(15(9) 1,2029 24,094 3287 0,907 2980 2,602 0,29229 27.607 0.36B8 

29 4 

641,2(1669) 1,1839 24.047 3401 

463,7Cl5j7) 1.1967 24,151 3295 0,904 2980 2,602 0.29174 27.607 0,3695 

30 4 

637.6(l7o7) 1,1752 24,168 3416 

465.3(1585) 1,1876 24,28b 3317 0,886 2938 2,604 0,28722 27,607 0.3753 


MOMTM 0 1 VAC PHI ETAC 

4023 50,100 149,4 
4027 46,906 149,5 
4049 U3,bti 150,3 
4073 41,347 151.2 

4160 36,776 154,5 
4342 32,630 161.2 
4393 31,941 163,1 

4431 21,126 162,5 0.43 0,73 

4432 21,098 162,5 0.43 0,73 
4521 19,065 165.8 0,43 0,89 
4633 17,395 1*9,9 0,43 1,00 
5077 13.564 183.9 0.85 0,71 
5079 13,553 184.0 0.65 0,71 
5086 14,159 184.2 0,65 0,73 
5103 14,017 184,8 0,85 0,74 
5112 13,612 185.2 0.65 0,74 
5143 13,537 186,3 0,85 0,76 
5165 13,512 187.1 0.65 0,76 
5227 13,114 189,3 0.85 0.B4 
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= (47,749 Tt a 2986,3 


PAGE 3 


READING ■ 0064 BLOCK s 109 rlpE b 202,011 MAC* 6,0 PI 


P T 


COMBUSTOR 0 

38 

31 4 

58.789 

«4,309 

4914 

633,1(17 ft 0) 

58,789 

28.387 

4630 

459,8(1623} 

COM8U3TOR 0 

39 

32 2 

60,799 

45.381 

4902 

624.4C17J5) 

60.799 

27.750 

4585 

434,iCi6o5) 

CUM0U8TO6 0 

40 

33 4 

62.219 

46.241 

4874 

618,4(1724) 

62.219 

26,719 

4515 

408.3(1577) 

CONBUsTOtf SEGEN 

41 

34 21 

62,219 

46.241 

4920 

651,6(1743) 

62.219 

26.930 

4571 

441,9(1600) 

NOZZLE 

AE 

42 

35 5 

87.295 

46,241 

4874 

618.4(17(0) 

87,295 

1,174 

2489 

•467,4( 7o5) 

NOZZLE 

PO 

43 

36 5 

87.295 

46.241 

4874 

618,4(1710) 

87.295 

0.390 

1935 

-663,6( 599) 

NOZZLE 

A£ REGEN 

44 

37 S 

87,29 5 

46.241 

4920 

651,6(1743) 

87,29g 

1,190 

2545 

■447,Q( 8)5) 

NOZZLE 

PO REGEN 

45 

38 5 

87 ,-29g 

46.241 

4920 

651,6(i7fl3) 

87.295 

0.390 

1974 

-650.6( 6 L 2) 

FICTIvE 

COMBUSTS 

66 

59 0 

62,219 

301,426 

S252 

618,4(1869) 

62.219 

0.390 

1372* 

'1006,2{ 4)7) 

FlCTIyE 

NOZZLE 

67 

60 0 

87.295 

24.013 

4762 

577,8(1679) 

87.295 

1,603 

3000 

■ 275,5( 904) 


GAMMA fiOLM 506V MACH VEL S */A « A/AC 

1.1674 20.279 3028 

1.1778 ?o,420 3332 0,904 29"S 2.O05 0.28538 27,607 0,3777 
1,1686 24,268 3426' 

1.1806 24.437 3319 0,930 3086 2.601 0,29531 27.607 0,3650 

1,1711 24,272 3419 

1,1856 24.428 3301 0,982 3243 2,598 0,30332 27.607 0,3553 

1,1685 24,236 3434 

1..1B1B 24,400 3318 0,976 32392,60S 0,30332 27,607 0,3553. 

1.1711 24,272 3419 

1.2839 24,633 2540 2,902 7371 2,598 0.05564 27,607 1,9371 

1.1711 24,272 3419 

1,3058 24.634 2258 3.5«7 8010 2.598 0.02575 27,607 4,5664 

1,1685 24,236 3434 

1,2618 24.633 2566 2,890 7414 2,605 0.05564 27,607 1,9371 

1,1685 24,336 3434 

1.3041 24.634 2279 3,542 8072 2.605 0.02544 27,607 4,2365 
1,1750 24.694 3525 

1,3319 25.065 1903 4,738 9016 2,446 0.04164 27,607 2,5886 
1,1669 24,255 3375 

1,2642 24,629 2767 2,362 6534 2.643 0,05564 27,607 1.9J71 


KUMTM 0 IVAL PHI ETAC 
52/3 13,063 191,0 0,85 0,B9 

5242 14,161 189,9 0,85 0,89 

5214 15,285 168.9 0.65 0,68 

5230 15.268 189,5 0.85 0,8b 

6909 6.374 250,3 0,65 0,88 

7291 3,205 264,1 0,85 0,88 

6956 6,411 252.0 0,65 0.88 

7350 3.192 266,2 0,85 0,68 

7995 5,834 289.6 0,85 1,00 

6402 5,650 231,9 0,85 0,88 
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READING a 006 a Block 3 109 rt kE a 202,011 


XABS 

P-IB 


P-OB 


PDA 


6.981E.01 

1,0406 

00 

0,000 


-4,4166. 

01 

1,8366 01 

1.0406 

00 

0.000 


-3.463E 


J.070E 01 

2.195E 

00 

0,000 


-1,6586 

02 

3.508E 01 

3,8966 

00 

O.OOQ 


-3,6316 

02 

3.520E 01 

3,899£ 

00 

5.756E 

00 

-4.295E 

02 

3,82oE 01 

3.899E 

00 

5.724F 

00 

-4,296k 

02 

3,5556 01 

3,91OE 

00 

3,6356 

Ofl 

-4,3666 

02 

3.5876 01 

3,9106 

00 

2.100E 

00 

-4.S09E 

Og 

3.606E U 1 

1.910E 

00 

2.8816 

00 

-4,6096 

02 

3.64BE 01 

4,2266 

00 

4.596E 

00 

-4.798E 

02 

3.701E 01 

4,2406 

00 

6.760E 

Oo 

-5,0356 

02 

3.733E 01 

4,0996 

00 

8,0626 

Oo 

-5.152E 

02 

3, 8 O 3 E 01 

3.7906 

00 

1.3286 

Oi 

*5,2826 

02 

3,0358 01 

5.319E 

00 

1.5656 

01 

■5,2626 

02 

3,87*6 01 

7,2436 

00 

1.5396 

01 

■5,2626 

02 

3.88aE 01 

7.S73E 

00 

1.5S5E 

Oi 

*5,2626 

02 

3.90lE 01 

8,4906 

00 

1.5646 

"1 

-5,2566 

02 

3.93JE 01 

1.3826 

01 

1,6116 

Oi 

•5.3036 

02 

3,95oE 01 

1,6696 

01 

1.5466 

01 

-5,3796 

02 

3,9826 01 

1.7116 

01 

8.5256 

00 

-5,5746 

02 

4.0O0E 01 

1,7366 

01 

8,4316 

OO 

-5,7046 

02 

4,0406 01 

2,0686 

01 

e, 22 SS 

Oo 

-6,0076 

02 

4.041E 01 

2.0766 

01 

8.219E 

00 

*6,0136 

02 

4.1316 Oi 

2.8276 

01 

7.752E 

Oo 

-6.Q84E 

Og 

4.1386 01 

2,6816 

01 

7.719F 

Oo 

-6.955E 

02 

4,15 0 E 01 

2,9816 

01 

7,8886 

oo 

-7.0926 

02 

4,2468 01 

1,1476 

01 

9.2336 

«0 

-7.606E 

02 

4,41o£ 01 

U497E 

01 

1.153E 

01 

-7,6806 

02 

4.431E 01 

1,5426 

01 

1.1326 

oi 

-7,7066 

02 

4,48oE Oi 

1,6466 

01 

1.085E 

Oi 

-7.786E 

02 

4,48ie 01 

1,6466 

01 

1,0846 

01 

-7.7B9E 

02 

4,62b£ 01 

1.6146 

01 

9.4426 

oo 

-7,9096 

02 

4.730 01 

1,591 E 

01 

8.4286 

Oo 

*7,9056 

02 

4.734E 01 

1.574E 

01 

8.4002 

00 

-7.909E 

02 

4,81lE 01 

1.1056 

01 

9.599E 

00 

•7.7S6E 

02 

4,8796 01 

1.06SE 

01 

1.0656 

01 

-7.434E 

02 

4.932E 01 

1.1486 

01 

1.148E 

Oi 

•7.128E 

02 

5,07jE’’01 

1.6566 

01 

1,6566 

01 

-6.092E 

02 

5.2B3E 01 

2,0106 

01 

2.0106 

Oi 

•4,0746 

02 

5.333E 01 

2.186E 

01 

2.1866 

Oi 

-3,5296 

02 

5.407E 01 

2.3556 

01 

2.3556 

Oi 

-2.661E 

02 

5.408E 01 

2 ,350E 

01 

2.358E 

01 

-2.649E 

02 

5,4846 01 

2,5316 

01 

2.5316 

01 

-1.7026 

02 

5.5766 01 

2.6276 

01 

2,6276 

01 

-5,1036 

01 

5,6256 01 

2.679E 

pi 

2.679E 

Oi 

3,9536 

02 

5.62&E 01 

2,6806 

01 

2,6806 

01 

3,971 £ 

02 

5,6326 01 

2.4156 

01 

2,6856 

01 

4,0476 

02 

5,64bE 01 

2.415E 

01 

2.7006 

Ol 

4,22JE 

02 

5.654E 01 

2,70«t 

01 

2.708E 

01 

4.5316 

02 

5.6826 Oi 

2.7376 

01 

2.7376 

01 

«,6876 

02 

5.704E 0 

2.756E 

01 

2.756E 

01 

4,5546 

02 

5.7776 01 

2,8156 

01 

2.815E 

01 

5.709E 

02 

5.879E 01 

2.839E 

01 

2,8396 

Ol 

6,3646 

02 

6.O0OE 01 

2.7756 

01 

2.775E 

Ol 

6.430E 

02 

6,2226 01 

2,6726 

01 

2,6726 

Ol 

6.4306 

02 

6,46sE 01 

2,1586 

01 

2.1586 

Ol 

6.430E 

02 


ilACH 6.0 PI b 7«7.7«9 TT » 2966.J 

OUX G-IB G-OB CAwALl 

0,004 0,000 0,000 2.470E-O2 

0,004 0,000 0,000 1.6jUL 02 

0.000 0,000 0,040 b,053E 02 

0,000 0,000 0,000 6.000E 02 

0,000 0,000 0,000 6,8666 02 

4,OuO 0,000 0,000 6,8586 02 

O.QUQ 0,000 0,000 7,206b 02 

-l,7o2E 02 -1.782E 02 0,000 7,5316 02 

•1,8026 02 »l,8o2£ g2 0.000 7,7266 02 

-1.846E 02 -1.046E 02 0,000 6,162fc 02 

-2.05SE 02 -1,9046 02 -1.5366 01 8.722E 02 

*2,1466 02 -1.9406 02 -2.056E 01 9.065E 02 

-2.342E 02 -2,0256 02 -3.1756 01 9.831E 02 

-g,434E 02 -2,0666 02 -3.678E 01 1,0196 03 

-2,5526 02 «2«1226 02 -4.306E 01 1.0646 03 

-2,5736 02 -2.132E 02 -4,4146 01 1.072E 03 

»2,632£ 02 -2.161E 02 -4.711E 01 1.0946 03 

•2,733E 02 -2.212E 02 »5.20aE 01 1.130E 03 

•2.78BE 02 -2,2416 02 -5,4666 01 1.150E 03 

-2.89JE 02 -2.29BE 02 -5.945E 01 1.1876 03 

-2.9546 02 -2.3J3E 02 -6.213E 01 1,2096 01 

-3,09bE 02 .2,4136 02 -6.630E 01 1.2SSE 03 

-3.1006 02 -2.«l56 02 -6,8466 01 1.297E 03 

-3.5746 02 »2,6i6E 02 .9,5626 01 1.36SE 43 

»3,619E 02 -2,6346 02 -9,85aE 01 1.371E 03 

-3.706E Og -2,6646 02 -1.048E 02 l.IBbE 03 

-4,S«2E 02 -2.9jbE 02 -1.627E 02 1.5016 03 

•6.290C 02 -3.345E 02 -2.945E 02 l,699E 03 

-6,5246 02 *3.3986 02 -3,1266 02 1,725E 03 

-7.03SE 02 *3.5196 02 -3.S14E 02 1,7006 03 

■ 7, 047E 02 -3.522E 02 -3.5256 02 1.706E 03 

-B,3«o£ 02 -3.B72E 02 -4.508E 02 1.9b«6 03 

-9.27BE 02 *4.1256 02 -5.153E 02 2,09U£ 03 

-9.303E 02 -4,1326 02 -5.171E 02 2,0976 03 

*9,94lE 02 -4.318E 02 -5.6236 02 2.194E u3 

•1,0476 03 -4,4016 02 -5.986E 02 2,2796 03 

•1.0B5E 03 «a,b0BE 02 *6.2456 02 2.S45E 03 

■ 1,1856 03 -4,9466 02 -6.9006 02 2.525E 03 

•1,3642 03 *5,4482 02 -8.092E 02 2.709E 03 

•1.404E 03 -5.5676 02 -8.470E 02 2.0536 03 

-1.486E 03 -5.7436 02 -9.122E 02 2.947E 03 

-1.4886 03 -5.745E 02 -9,1316 02 2,948E 03 

»1 ,579E 03 *5.9266 o2 *9„065E 02 3,0466 03 

* 1»699E 03 "6.1446 02 -1.064E 03 3,1646 03 

• 1.7&6E 03 *6,2556 02 *1.1406 03 3.20SE 03 

*1.7676 03 -6,2576 02 -1.142E 03 3.209E 03 

-1.77SE 03 -6,2686 02 -1.140E 03 3.2166 03 

ol.7<#46 03 -6,2976 02 -1.164E 03 3.234E 03 

-UB05E 03 d6 ,3146 02 -1,1746 03 3.2456 03 

-1.843E 03 -6,3726 02 -1.206E 03' 3.260E 03 

-1,8136 03 .6.4196 02 -1.232E 03 3.3096 03 

-1.969E 03 -6.S69E 02 -1,3126 03 3,4026 03 

>2,0976 03 -6.7806 02 -1.419E 03 3.5326 03 

-2,3386 03 *7.2076 02 -1.618E 03 3,7906 03 

-2,5046 03 -7.S55E 02 -1,7406 03 3,9726 03 

-2,6056 03 -0.3JOE 02 -1.972E 03 4.289E 03 


P*Ib/PSP 

P-IB/PTO 

P-QB/PSO 

PAGE 4 

P-0B/P10 

2.665F 

00 

1 ,3911-03 

0,000 


0,000 

«:.665fc 

00 

1,391fc-03 

0,000 


0,000 

5.6236 

00 

2.9356-03 

0.000 


0,000 

9.983E 

00 

5.2106-03 

0,000 


0,000 

9,9926 

00 

5,2156-03 

1.475E 

01 

7,6986-03 

9.992E 

00 

5.215E-03 

1.4676 

01 

7,6546-03 

1,0028 

01 

5,2g9fc*03 

9,8276 

00 

5,1286*03 

1.002E 

01 

5.229E-03 

5,3816 

00 

2,6086-03 

1,0026 

01 

5.2g9t»03 

/.382E 

no 

3,8536-03 

1.0836 

01 

5,651fc-03 

1.1786 

01 

6.1466*03 

1.087E 

01 

5.670fc-b3 

1.7326 

01 

9,0416*03 

1.0506 

01 

5,482t-03 

2.066E 

01 

1.078E-02 

9,7126 

00 

5,069E-03 

3.4036 

01 

1,7766-02 

1,3636 

01 

7,1136-43 

4,0106 

01 

2,0936-02 

1,8566 

Ol 

9,6b7fc«03 

3,9456 

Ol 

2.O59E-02 

1,9416 

01 

1,0136-02 

3,9346 

01 

2,0536-02 

C.176E 

01 

1,1356-02 

4,0076 

01 

2,091E*02 

3.5426 

01 

1.849E-02 

4.1296 

01 

2,1556*02 

4,2766 

01 

2,2326-02 

3,4506 

01 

1,6006*02 

4.386E 

01 

2.289E-02 

2.1856 

01 

1,1406-02 

4.4406 

01 

2.3216-02 

2,1616 

01 

$.1286-02 

5.2996 

01 

2,7656-02 

2.J08E 

Ol 

1,1006-02 

5,3206 

01 

2.7766-02 

2,1066 

Ol 

1.0996-02 

7.2436 

01 

3.780E-02 

1.987E 

Ol 

1,0376-02 

7,3826 

01 

3.852E-U2 

U970E 

01 

1,0326-02 

7,6406 

01 

3.9676.02 

2.021E 

01 

1.055E-OB 

2.941E 

01 

1.5356-U2 

2.366E 

01 

1,2356-02 

3.0366 

01 

2,0026.02 

2,9546 

01 

1,5426-02 

3.9S1E 

01 

2,0626-02 

2,9026 

01 

1,5146*02 

4.219E 

01 

2.202E-O2 

2.781E 

01 

1,4516*02 

4.218E 

01 

2,2016-02 

2.777E 

01 

1,4496-02 

4,1376 

01 

2.159E-02 

2.4196 

01 

1,2636-02 

4.07BE 

01 

2.1286-U2 

2.160E 

01 

1.1276-02 

4,0336 

01 

2,1056-02 

2.153E 

Ol 

1,1236*02 

2,6326 

01 

1.4786-02 

2.460E 

01 

1,2846-02 

2.730E 

01 

1,4256-02 

2.730E 

01 

1,4256*02 

2.942E 

01 

1.535E-02 

2.9426 

Ol 

1,5356-02 

4.2436 

01 

2.2146-02 

4.2436 

01 

2.214E-02 

5.1516 

01 

2,6886-02 

5,1516 

01 

2.6866*02 

5,6036 

01 

2,9246-02 

5,6036 

01 

2,9246*02 

6.0366 

01 

3,1506-02 

6.036E 

01 

3.150E-02 

6,0426 

01 

3,1536*02 

6.042E 

01 

3.153E-02 

6.4866 

01 

3,3856-02 

6.4B66 

01 

3,3856*02 

6.732E 

01 

3.513E-U2 

6.732E 

Ol 

3,5136-02 

6.864E 

01 

3,5826-02 

6,8646 

01 

3,5826-02 

6,8676 

01 

3,5846*02 

6.B67E 

01 

3.584E-02 

0,1896 

01 

3.23U6-02 

6.882E 

01 

3,5916-02 

6.109E 

01 

3.3306-02 

6.919E 

01 

3,6116-02 

6,9406 

01 

3,6226-02 

6,9406 

01 

3,6226-02 

7,0156 

01 

3.6616-02 

7,0156 

01 

3,6616-02 

7.0636 

01 

3.6666*02 

7.0636 

01 

3,6866-02 

7.215E 

01 

3,7656-02 

7.215E 

01 

3,7656-02 

7.274E 

01 

3,7966-02 

7.274E 

Ol 

3.7966-02 

7.1116 

01 

3,71 IE-02 

7,1116 

01 

3,7116-02 

6,84/E 

01 

3,5736*02 

6,0476 

01 

3.5736-02 

5.5316 

01 

2,8866-02 

5,5-316 

01 

2.6666-U2 




21-4 


READING: e 006a B1.0CK « 109 TjpF = 202,011 nACH 


,0 PT = 707,749 tl 


2666,3 


PAGt 5 


XA08 P-18 P-Qb PDA QOX (J-I8 

6.5066 01 2.006E 01 2.080F Oj 6.o30b 02 *2.8645 03 -8.0665 

b,51o£ 01 2,0065 01 2.0725 0) 6,0305 u2 •2,6696 03 *6.4835 

6 *53q£ 01 1,8925 01 2,0305 Oj 6,0305 02 *2,8635 03 -8.556E 

.6.696E 01 9,4005 00 8,3605 Oo 8,017t 02 *3,0635 03 •9.0595 

6,7635 01 7,0645 00 8.070E Oo 9.681E 02 -3.1085 03 *9,2115 

6,84 0 E oi 4.380E 00 6.5745 Oo 1.1475 1)3 *3,1/16 03 »9,35«E 

6.9125 01 3,6305 00 5,1755 Oo 1.272E 03 -3.2335 OJ -9.4645 

6,9735 01 2,9955 00 4,481E Oo 1.3595 03 *3,2845 03 -9.542E 

7,0685 01 2,3515 00 3.4005 Oo 1,4635 03 -3.350E 03 *9.6a55 

7,1115 01 2,060£ 00 3,1225 Oo 1.501E 03 -3.3/5E 03 -9,6845 

7,2642 01 2,0175 00 2,1355 Oo 1,6115 03 *3,4bOE 03 -9,8065 

7.354E 01 1,9925 00 5,6005-Oj 1.673E 03 -3.493E 03 -9.867E 

7.354E 01 1,9925 00 5.530E-01 1,6745 03 -3.493E 03 -9.667E 

7.487E 01 1,9555 00 0.000 1.7165 03 -3.5655 0} -9.946E 

7.7725 01 1.940E 00 0.000 1.794E 03 -3.S/8E 03 -1.0085 

8.1625 01 1,5856 00 0.000 1.B69E 03 -3.S92E 03 -1,0226 

8.4435 01 1,2755 00 U.000 1.901E 03 >3,6045 03 -1.034E 

8.7296 01 1,8906 00 0.000 1,9396 03 -3.6255 03 -1.0555 

8.729E 01 1.891E 00 0,000 < 1.9395 03 -3.625E 03 -1.0555 


O-DB tA^ALL P-IB/PSO P* lh/P 10 P*CJb/.PSO P-OB/PTO 

02 *2.0076 Oi 4,3375 03 5.1415 01 2,6t>36-02 5,3305 01 2.7825*02 

02 *2.0105 03 4.342E Uj 5,1416 01 2.6635*02 5.3096 01 2,7715*02 

02 -2.0205 03 4,3685 03 4,8475 01 2,5306-02 5.202E 01 2,7156-02 

02 -2.1475 03 4,5835 03 2,4095 01 1,2575-02 2.1425 01 1,1186-02 

02 -2.1876 03 4,6655 03 l.BtOE 01 9,447t-03 2,0685 Oi 1.079E-02 

02 -2.2365 03 4,7805 03 1,1226 01 5.6565*03 1.6855 01 8,792E*U3 

02 -2.286E 03 4.H48E 03 9.3036 00 4,8555-03 1,32bE 01 6.9215-03 

02 -2.3305 03 4.9225 03 7.6756 00 4.005E-03 1.1485 01 5.993E*«3 

02 -2,3666 03 5.036E 03 6,0256 00 3,1456-03 8,7135 00 4,5475*03 

02 -2.407E 03 5,0885 03 5,2796 00 2,7556-03 8.0025 00 4.1765*03 

02 *2.4705 03 S.273E 03 5.1696 00 2.696E-03 5.471E 00 2,855E*«3 

02 *2.506E 03 5.372E 03 5.1055 00 2.6b4E*03 1.4355 00 7.U69E-04 

02 *2,5066 03 5,5725 03 5,1056 00 2.6645*03 1.417E 00 7,3956*04 

02 *2.S70E 03 5,4245 03 5,0105 00 2.6}5E*03 0,000 0.000 

03 *2.5706 03 5.523E 03 4.971E 00 2,S94t*03 0.000 0,000 

03 -2.570E 03 5.628E 03 4,0625 00 2.120E-03 0,000 0.000 

03 -2.S70E 03 5,6626 03 3,2676 Ov 1.7056*03 0,000 0,000 

03 .2.S70E 03 5.705E 03 4.8435 00 2.5285*03 0,000 0,000 

03 -2.570F 03 S.7QSE 03 4,6475 00 2,5295*03 0,000 0,000 



215 


READING s 006a BLOCK 3 109 HpE a 203.011 MAC« 6.0 PI = 747,749 TJ a 3966,3 PAGE 6 
X DDR AG CDPAG CP HC 

R.oaoE 01 1.174E 02 1,1746 0? 2,199£*03 4,3396-02 
a.OajE 01 1.773E-01 1.1766 Og 2.200E-03 4,3«46-02 
a.jJiE 01 1,6126 01 1.337E 02 2.3126-03 4,6456-02 
4.136E 0} 1.171E 00 1.3496 02 2.321E-03 4,6666-02 
O.ISqE 01 2,1646 00 1.371E 02 2.337E-03 4.7116-02 
4.246E 01 1.729E 01 1.5*136 02 2,3966-03 «♦.6276-02 
a.aioE Ol 2,0056 01 1.834E 02 2.4156-03 4.7U3E-02 
4.431E 01 3,6746 00 1,8716 02 Z.420fc-03 4.708E-02 
4.46 0 E 01 8.540E 00 1.956E 02 2,4366-03 4.722E.02 
R.RfljE 01 2■422E-01 1.9596 02 2,4366-03 4.723E-02 

4.6266 01 2,«55e 01 2.204E 02 2,4666-03 4,5116-02 
4■73jE 01 1.660E 01 2.3726 02 2.475E-03 4,2i5E-02 
4.734E 01 4.322E-01 2.376E 02 2.4766-03 4.2UE-02 
a.aiiE 01 1,1536 01 2,4926 02 2,4686-03 3,9096-02 
4.879E 01 9,4416 00 2,5666 02 2,4416-03 3,5396-02 
4.932E 01 6,6576 00 2.655E 02 2,4136-03 3.259E-02 
5,0736 01 1,6396 01 2.6186 0| 2,3036-03 2,6136-02 
5.283E 01 2,0076 01 3,0196 02 2.040E-03 1.836E-02 
5.333E 01 4,1096 00 3.0606 02 1.955E-03 1.6/3E-02 
5.407E 01 6■191£ 00 3.122E O2 2.981E-03 3.702E-02 
5,4082 OS 6,3596*02 3.1236 Oa 3,1376-03 3,4646-02 
5,4846 01 -6,1286 00 3.184E Og 3,1316-03 3.522E-02 
5.576E 0} 6,8336 00 2.252E Oj 3.201E-03 3»390E-Dg 
5.62SE 01 2.236E 00 3.275E Og 3.370E-03 3.1*26-02 

5.6266 01 5.B04E-02 3.275E Og 3.340E-03 3.16SE-02 
5,6326 01 3,2516-01 3.278E 02 3,3216-03 3.184E-02 
5*6465 01 8,329g>>01 3.2876 O2 3.S32E-03 3,136E-02 


5,6546 

oi 

«,7506 

01 

3,2926 

0? 

3,367E-03 

3,1166-02 

5,6826 

Oi 

1.6286 

00 

3.3C6E 

0? 

3,3376-03 

3,1O3E-02 

5.704E 

Oi 

1.3036 

00 

3.3216 

02 

3,3466-03 

3.1776-02 

5.777E 

01 

«.t27£ 

00 

3,362c 

0? 

3 0 5486-03 

3,1696-02 

5.879E 

01 

5.7426 

00 

3.4206 

02 

3.3646-03 

3.154E-02 

6,oeo£ 

01 

1.1806 

01 

3.5366 

02 

3-363 E-OS 

3.1926-02 

6,2226 

01 

8,979g 

00 

3.6276 

0£ 

3.3346-03 

3.234E-02 

8.729E 

01 

2.4496 

00 

3.8166 

02 

3.309E-03 

2.6386-02 

6.468E 

.01 

1.729E 

01 

3.989E 

02 

3,3466-03 

3,179E-02 

6.506E' 01 

2,8416 

00 

4.0176 

02 

3,3J4£»o3 

3,1226-02 

6,5106 

01 

3,048fci 

.01 

4.0206 

02 

3,334£-o3 

3,1206-02 

6,53o6 

01 

1.53 JE 

00 

4.0356 

02 

3,3286-03 

3.0786*02 

6.696E 

Oi 

1.2336 

01 

4.1596 

02 

3,2106-03 

2.038E-02 

6,7 63E 

01 

4.317E 

00 

4.202B 

02 

3,1886-03 

1,8416-02 

6 ,S 4q£ 

01 

4,5466 

00 

4.247E 

02 

3.140E-03 

1,4836*02 

6.912E 

01 

3,7276 

00 

4.2856 

02 

3,t05E-03 

1.273E-02 

6,973E 

01 

2.8516 

00 

4.313E 

02 

3.0S4E-03 

1.133E-02 

7,0686 

01 

3.9426 

00 

4.453E 

02 

3.020E-03 

9,5706-03 


7e111 £ 01 1,6176 00 4,3696 02 3,0356-03 6,6766-03 

7.2&4E 01 5.218E 00 4.421E 02 3.002E-03 7.344E-03 

7,J5ae 01 2.29JE 00 4.4446 02 2.933E-03 S.065E-03 

7,3545 01 3,171E-03 4.4446 02 2.932E-03 5,0546-03 

7.487E 01 1,1666 00 4,4556 02 2,9836-03 6.9916-03 

7.772E 01 2,4876 00 4.480E 02 2.967E-03 6,9146-03 

8,16g£ 01 2,4836 00 4,5056 02 2,92)t-03 5.BV2E-03 

6,4436 01 1.128E 00 4.S16E 02 2,8796-03 4,9626-03 

6.7296 01 *1,9486-01 4,5216.02 2.919E-03 6,8706-03 

8.7296 01 0,000 4,5216 02 2,9196-03 6.6/4E-03 
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reading c oo6« block * 109 time s 20a.on maqm < 9,0 pi s 7*7 

RAMJET P 


Engine peRpORMaK'CE 


CALCULATED THR1JST,.,. 

MEASURED THRUST.. 

CALCULATED SPECIFIC IMPULSE., 
measured specific impulse.,,, 
CALCULATED thrust coefficient 
measured thrust coefficient,. 


1351, (LBF) 

1557, (LbF) 

2006, (L6F«8EC/LaM) 
2313, CLsF-SEC/Lsn; 

0,5377 


PEGENERATIVE-COOLED ENGINE 
CALCULATED 

stream thrust.... 

net thrust.... 

SPECIfIC IMPULSE.... 

THRU8T COEFFICIENT,, 


performance 


PARS, (LBF) 

13V«, (LBF) 

2071, (LBF-5EC/LBM) 
0,5550 


momentum and forces 


INLET FRICTION ORAG.. 

INLET MOMENTUM CHANGE.. 

COMBUSTOR FRICTION DRAG.,,.,,.,.,, 

COMBUSTOR strut drag.. 

COMBUSTOR MOMENTUM change, 

NOZZLE FRICTION DRAG,,,, 

NOZZLE STRUT DRAG,,,,,,, 
nozzle momentum change 

NOZZLE PRESSURE INTEGRAL.. 

FXTERrAL FRICTION ORAG,,,,,,. 

EXTERNAL PRESSURE INTEGRAL.,,,.,.. 

total external DRaG,.,,,,,,,. 

TOTAL STRUT DRAG.,.,,.,... 

CAVITY force..... 

CALCULATED load cell force. 

measured load cell force.. 

FUEL VACUUM SPECIFIC IMPUL8E -i2<J 


117.6 (LBF) 
»71B,l (LBF) 
265.3 (LBF) 
75,69 (LBF) 
B81, (LBF) 
70,56 (LBF) 
37,28 (LBF) 
lies, (LBF) 
1296, (LBF) 
55.00 (LBF) 
“1229, (LBF) 
•1286, (LBF) 
112,68 (LBF) 
-1601, (LBF) 
-1333, (LBF) 
-1127, (LBF) 
1,0, v 


8TATI0n8 

nominal COWL LEADING EDGE,,,,..., 

SPIKE TRANSLATION,.,.,.,.’ ' 

INLET THROAT,.... 

COWL LOPING EDGE.,,,,,,,,,,.,,’, 

NOZZLE 8HK0U0 TRAILING EDGE. 

NOZZLE PLUG TRAILING EDGE,,,. 

STRUT LEADING EDGE..,..,.,,,,,,,. 

STRUT TRAILING EDGE,,,,,,.. 

COMBUSTOR EXIT.,.,,. 


36,886 (IN) 
0.3186 (IN) 
60,600 (IN) 
35.203 (IN) 
73.563 (IN) 
87,295 (IN) 
5b,65V (IN) 
65.069 (IN) 
62,21V (IN) 


T * 2986,,i 
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RACING 0 0064 euot* C J b 1 Tl-fc a 239,611 n<Cm 6,0 PI = 747.499 T1 = 2977.6 

WAMjEl PERFuRMANCfc 

SUMMARY R E P T P T 


h'-rX' 


PAGE i 


TUNNEl 

'0.000 ?«/.'494 

O.'OPO 0.369 
SPIKE TIP NS 
0 ,'600 IB, 100 
0.6 0 0 16,346 

-160 TUNNEL 
0.000 747.499 

O.OOQ 0 ,‘360 
SPIKE TIP NS 
0,600 IB,100 
0,600 16,407 

inlet throai 

40.400 29b,104 

40.400 15.675 
INLET UPNHSK 

40.400 296,104 

40,400 13.380 

INUT ONNRSK 
40,400 123,282 

40,400 105,933 

COMBUSTOR ' 0 
40,410 295,297 

40,410 15,596 

COPdUSTOR 0 

«i.30o 172,276 

41,300 20.165 

COMBUSTOR 0 

«i,310 184.U7 

41.310 20,233 

COMBUSTOR 0 

41.375 163,014 

41.375 20,671 

combustor o 

41.500 176,502 

41.500 22,965 

COMBUSTOR 0 

42.460 119,724 

42.460 36.905 

COMBUSTOR 0 

44,095 106,164 

44,095 66,607 

COMBUSTOR 0 

«4.310 106,163 

44.310 67.9J6 

COMBUSTOR 0 

44.600 106,064 

44,800 70.929 

CORBUsTuR 0 

44.610 106,052 

44.610 7 y.911 

COMBUSTOR 0 

46,250 100,136 

46,250 66,303 


GAMMA KflL-t 8 n NV 

1,2944 20.bS2 2577 
1,3967 2d,651 964 

1.2943 2B.651 2577 
1,2964 2d,65) 2549 

1.2944 26.852 2577 

1,3907 2b , 65 ) 96| 

1,2943 26,65} 2S77 
1,2964 26,651 2550 

1,2961 28,051 2555 
1,3534 26,851 1820 

1,2961 26.651 2555 
1«36o7 28.651 1786 

1,2961 28,851 2555 
1,2993 26,851 2513 

1,2961 26,851 2554 
1,3533 28,65} 1821 

1,3000 26,532 2644 
1,3411 26,532 2069 

1.3032 26,457 2618 
1,3454 26,457 2029 

1,3038 26,446 2613' 
1,3453 26,445 2052 

1,3037 26,449 2613 
1,3624 26,449 2067 

1,2665 26,865 2740 
W3to3 20,066 2430 

1,2803 27,044 2775 
1.2911 27,045 2645 

1,2815 27,022 2766 
1.29)7 27,023 2642 

1.2652 26.946 2736 

1.2942 26.947 2627 

1,2852 26.945 273B 

1.2942 26,946-2626 

1.3168 22,594 2724 
1,5244 22,594 2606 


1 0 5 

2970 664,1( 790) 

402 *32.6( 97) 

2 0 4 

2978 664,1( 790) 

2909 645,4( 770) 

3 0 0 

2976 664,1( 790) 

399 -33,2( 96) 

4 0 0 

2976 664,It 790) 

2912 644,l( 770) 

5 0 3 

2922 647.1( 773) 

l u 20 221,6( 351) 

e 0 3 

2922 647.lt 773) 

1365 207.K 336) 

7 0 4 

2922 647,It 773) 

2022 b 17.2C 744) 

8 1 2 

2921 o47.it 773) 
1»22 222.Of 351) 

9 2 2) 

2669 657,51 621) 

)704 296,7t 463) 

10 3 2) 

2796 657,4t 800) 

1629 297,4t 442) 

11 4 21 

2786 657,H 796) 

1633 301,9t «43) 

12 5 2 

2707 65b,4t 796) 

1694 310,9( 461) 

13 . 6 5 

3153 6«9,6( 907) 

2435 418.3t 660) 

14 7 4 

3271 635,3( 9o3) 

2949 520,8{ 639) 

is a 3 

3245 633.3< 935) 

2938 S5l,6t 63b) 

16 V 3 

3162 628,4t 909) 

2889 538,7( 622) 

17 10 2 

3162 628,3t 909) 

2888 530.5C 822) 

18 11 17 

2S38 64/,5( 6o2) 

2313 565,2t 760) 


-ACH 
5,999 
0,399 
6,020 
0,392 
2.535 
2,627 
0,487 
3,533 
2,053 
2,092 
2,075 
1,966 
1,400 
0,873 

iJb55 

0,807 

0,807 

0,778 


VtL S a/A W A/AC 
5900 1,026 0,10665 26,942 0,9863 
10)7 2,082 0,10665 26,942 0,9063 
5907 1,826 0.10506 26,540 0,9863 
999 2.082 0,10506 26,540 0,9663 
4614 1,064 0,94463 26,942 0,1114 
4693 1,684 0,05675 26,942 0,1225 
1225 1.944 0,65875 26.942 0,1225 
4612 1,064 0.90451 26,942 0,1114 
4249 2,054 0,95292 27,127 0,1111 
4244 2,042 0,95271 27,127 D.UI2 
4216 2.041 0,95415 27,127 o,H10 
4109 2,044 0.95436 27.127 O.UJO 
3402 2,102 0,94500 27,127 0,1121 
2308 2.117 0.91252 27,127 0,1161 
2253 2,115 0.91094 27.127 0.116} 

2119 2,109 0,90739 27,127 0,1167 

2120 2.109 0,90739 27,127 0,1167 
203o 2,342 0,86855 27,5u7 0,1230 


MUM* 0 ivac Phi fcTAC 
5042 4,785 187.2 

4961 1,o85 184,9 

4969 9,644 187,2 

4969 1,630 187.2 

4306 67.740 159,9 

4349 62,627 161,4 

4349 16,350 161,4 

4307 67.698 159,9 

4157 62,924 153.2 0,23 0,07 

4155 62.841 153.2 0,83 0,01 

4142 62,511 152,7 0.23 0,00 

4118 60,94b 151,6 0,23 0,00 

3965 49,962 146,9 0,23 0,35 

3926 32.734 144.7 0.23 0,50 

3922 31,095 144,6 0,23 0,40 

3908 29,687 144,u 0,23 0,42 

3907 29,009 144,0 0,23 0,42 

3904 27.394 141.7 0,76 0,03 
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RfcAOlNG » 00t>4 SJL'U-K 

p r 

COMBUSlOR 0 19 

46.260 l<>0.096 2539 

46.260 66,266 2314 

COMBU$TO R 0 20 

07,310 96.723 2737 

47,310 66,380 2804 

COMBUSTOR 0 21 

07,335 96,640 2700 

47,335 66.012 25v)6 

cumbusToR o 22 

06,110 92,901 2?91 


: 151 TlMfc » P19.611 *ACm> 


PI = 7“7.o99 TT = 2977. 


GA u MA nOL^T 6<>NV mACH vtL 5 


565ll( 761 > 1,3244 22^395 2606 0,778 2030 2*302 0,66601 27,547 0,u3v 


IS 


628.7(1001) 1.2955 22.801 £904 
62.355 2726 52R.6( 9o3) 1,3002 22,802 2783 0.< 


i 2083 2.366 0,60766 27,547 0,1'332 


I 2228 2.393 0.75267 27,50? 0,)o29 


650.9(1036) 1,3110 19,541 3006 


48,110 
COMBUgTOR 
08.775 
46,775 
C0MBU6T0R 
48,785 
48,765 
COMBUSTOR 

49.315 

49.315 
COMBUSTOR 
50.725 
50.725 

COMBUSTOR » -■ 

li:!H a:!Si u;i !:!;*« is:S! J5U..»»««•.»" 


S?:TT? S5S I:USI !5:K! .,«■ ...i..... 

1 S!:«j i!h SSih’S}!}!5:»s U55.....«».....<•.««...... 

( 0 26 19 5 

76.029 3220 635,7(1246) 1,2870 19.971 3212 

33.300 2667 ~ .... 


394.5(1009) 1.1056 19^972 2944 1.180 3474 2.727 0.55075 28,002 <M950 


COMBUSTOR 

53.325 

53.325 
COMBUSTOR 
54.075 
54,075 
CUMH.USTOR 
54.635 

- 4 54.635 

a«| combustor 

55.760 

55.760 
COMBUSTOR 

56.260 

56.260 
COMBUSTOR 

56.315 

50.315 
COMBUSTOR 

56.455 

56.455 
COMBUSTOR 
.56,535 
56,535 

M COMBUSTOR 
56.815 
60 56,815 
COMBUSTOR 
57.041 
57,041 


SJ:Ui fh 'liJiiilSti! i:!!U »:”! ”55...» ...» ...«« ».»« 


65,219 3640 
18.712 27b9 
0 31 

63.427 3699 
.17,100 2761 


1,456 4300 2,766 0,41353 28,002 0,2631 
U2958 20*382 2959 1.490 4409 2.772 0.39295 28,002 0,2782 

24 4 

ls:Ui SS...»..n. 

,2316 20.851 3493 


601,5(1502) 1.2530 20.565 3410 
124,4(1043) 1,292« 20,581 2947 1,656 I 


j 2.796 0.29416 26,002 0,3717 


601,1(1628) 1,2330 20.639 3489 

184,7(1243) 1,2706 20.677 3143 1,452 4S65 2.824 0.2974b 26.002 0.3675 
29 3 

599,b(i622) 1.2341 20.628 3465 

171,0(1223) 1.2726 20.o65 3U5 t.«62 4&32 2,622 0.29647 2«,002 0,3688 
4751 2,815 0.29602 28.002 0,3693 


■ GM)M (J 1 v a C PHI tTAC 

3905 27,377 l"!.? 0.76 0.03 

4046 26.148 146.9 0,?6 0,10 

4050 26,103 147,0 0.76 0,10 

4190 26,053 J52,i 0,76 0,19 

4293 29,v75 153.3 l.3« 0,10 
4295 29,096 153,4 1,3" 0..1S 
44)8 30.205 157,8 1,34 0.14 
4687 3C.277 167.4 1.34..0.22 
4977 29.178 177.7 1,3A_0,2B 
5030 26,766 179.6 1.3A 0,2.9 
5103 27.767 182.2 1,34 0,31 
51/1 26,924 184.7 1.34 0.33 
5245 26.002 187.3 1.34 0,34 
5438 20,738 194.1 1,34 Q.45 
5440 22.434 194,3 1,34 0.37 
5450 22.337 194.6 1.34 0.38 
5455 21,101 194,8 1,34 0,45 
5473 21.343 195.5 1.34 0.45 
5486 21,859 195.9 1.34 0,43 
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7«/.‘ 


71 = i*n, 
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P 1 II GA1M 

COhSUsTOR 0 3s 31 i 

57,765 61,mu 37oU 695.6(1460) 1,2578 

57,765 11,115 2586 76,2< 663} 1.3061 

COMBUSTOR 0 39 32 ^ 

58,78*5 102.765 3136 69l.6(1209} 1.2A99 

58i785 o,337 1598 »4a.9C 577) 1,3671 

COPdUsTOH 0 00 33 6 

60.795 69,876 6628 586.6(1750) 1.2097 

60.795 18,637 3702 209,4(1425) 1,2663 

(-0PB08T0R ' 0 «i 36 6 

62.215 53,667 6266 579,o(16BO) 1,2235 

63.215 17.606 3«21 166,6(1306) 4,2619 

C.OP0UstO» 0 62 35 5 

66.679 6o,6fl2 6569 568,7(1801). 1.1972 

66.679 21.101 3978 253,6(1562) ),2277 

COMBUSTOR 0 63 36 6 

65.055 62.908 66t2 567,u(1828) 1,1095 

65.035 21,588 4131 286,3(1609) 1,2154 

CO»BUSToR RE 6EN «6 37 U 

65,055 «2,9oe 6663 602.6(1852) 1,1660 

65.055 23,361 6242 350.5(1659) 1,2079 

M02ZLF *5 «5 38 5 

87.291 42,908 4612 567,0(1816) 1,1895 

87.291 1,246 2291 »544,9( 820) 1,2969 

NOZZLE P0 4 6 39 * 5 

87.291 42.900 4612 567,0(1016) 1.1895 

87.29J 0,389 1742 -760,1C 605) 1,3207 

NOZZLE AE REGEN 4/ <io 5 

«7.29t 42,906 -*o63 602,4(1852) 1,1860 

B7.29J 1,264 2343 <,523,6( *4i) 1.2949 

NOZZLE P0 REGEN 46 41 5 

87.291 42,908 4663 602,4(1«52) 1,16*0 

87.291 0,309 1777 ®7#6,7( 61 *») 1,31*0 

FICTJVE CUNflUSTf, 67 60 0 

85.055 296,104 5245 567,0(2103) 1.1879 

85.055 0.3S9 1290-1202,?( 431) 1,3393 

FICTtve NOZZLE 68 61 0 

07,291 27.669 4550 542,3(1000) 1,1867 

97.291 . 1,537 2620 «41Q.K 954) 1,2849 


"OL«n 50NV malh vtL 8 */* 

20,306 3366 

20,619 2855 1,769 5108 2,784 0.291J2 

19.962 3172 

19.963 2314 2,439 5644 2,684 0,28947 
21.146 3549 

21,425 3287 1,318 4332 2,639 0,2995k 
21,000 3514 

21.054 3193 1,423 4543 2,625 0,307*6 
21,294 3566 

21,394 3369 1,179 3971 2,846 0.29163 

21.358 3573 

21,469 3*10 1,095 3734 2,659 0,27112 
21,335 3590 

21,447 3446 1,030 3550 2,666 0,27112 

21.358 3573 

21.540 2619 2,848 7459 2,859 0,05644 
21.358 3573 

21.541 2304 3,537 8149 2,659 0.02536 

21.335 3590 

21,540 2646 2,836 7507 2.866 0,05644 

21.335 3590- 

§1.541 2326 3,533 8216 2,866 0.02506 
21,945 J757 

22,163 1968 4,761 9410 2,690 0,0*069 
21,350 3546 

21,540 2766 2,476 6903 2,894 0,05644 


h A/AL PUP IP 0 (VAC PMl tTAC 
28,002 O .3753 5514 23,126 190,9 1,34 0,36 

26,002 O.J777 55*5 25.390 197,3 l.Jfl 0,22 

28,002 0,3650 5512 20,165 i9e,9' 1,34 0,54 

28,002 0,3553, 5502 21,720 196,5 1,34 0,50 

28,002 0,3749 5462 17,996 195,8 1,34 0,58 

26.002 0.4032 5«79 15,732 195,7 1,3U 0,61 

28,002 0,4032 5500 14,957 196,4 1,34 0,61 

28.002 1.9371 7109 6,542 253,9 1,34 0,61 

28,002 4,3112 7522 3,211 g66,6 l.WJUU 

28,002 1,9371 7160 6,584 255,7 1,34 0,61 

28,002 4,3624 7565 3,200 270,9 1,34 0,61 

26,002 2,6866 8450 5,951 302.Q 1,34 l.OQ 

28,002 1,9371 6771 6, 


,055 ?41,6 1,34 0,61 



221 


REACUG = 0064 H|.OC,K = 151 III'E ■ 239.811 MACrt 
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XAB8 P-1D P«OK 

6,981E»01 1.045E 00 y.UOO 

1.8366 Ol 1,0456 00 (j.OOO 

i.070E Oi 2,2056 00 O.OOg 

3.506E 01 3,8646 00 O.UOO 

3,5196 01 3,«S6fc 00 5,7386 00 

3,5206 01 S.355E 00 5,/OJE 00 

3.S55E 01 3,7/OE 00 3.656E 00 

3,5866 Ol 3.832E 00 I.B25E 00 

3,6066 01 3,870t 00 2,&5b€ 00 

i.tj«8£ o; a.?t8fc yo oo 

3,7016 01 4.210E 00 8.698E 00 

3,7325 01 a,Q79 t uO B.037E Ob 

3.8035 01 3.785£ 00 1,3296 01 

3.83UE 01 5,2936 00 1.564E 01 

S,875£ 01 7,2346 00 1.526E 01 

3,88lE 01 7,5058 00 1.520E 01 

3>90lE 0) 8,4606 00 1,5576 01 

3.932P oi 1,3/IE 01 1.6166 01 

3.950E 01 1.6616 01 1.231E 01 

3.98JE Oi 1.723E 01 5.4006 00 

4,0006 01 1.760E 01 5,1966 Ou 

4,04oE 01 2,3446 01 4.7556 00 

4.041E 01 2.358E 01 4.744E 00 

9.130E 01 3»&57E oi 3.764E 00 

4,l3lE 01 I,b71E 01 3.753E 00 

4.1376 01 3.766E 01 J. 681 E 00 

4ilSo£ 01 3.949E 01 6.48JE Oo 

4.246E 01 4.98UE 01 2.797E 01 

4.409E 01 6.905E 01 b,457E 01 

4.431E 01 7.112E 01 6.473E 01 

4,4806 Ol 7,6766 01 6.5106 Ol 

4.481E Ol 7,6725 01 6.5ioE Ol 

4,6256 01 7,042£ 01 6.618E Oi 

4.6288 01 7.0386 Ol 6.619E 01 

4,7318 01 6.5796 01 6.b98£ 01 

4,7336 01 6.5826 01 . 6.700E 01 

4,8 118. 01 6,6956 01 5.776E Oi 

4,8778 01 «,98«E 01 4.984E 01 

4.878E 01 4.972E 01 4.972E 01 

4.9316 01 4.340E 01 4.340E Ol 

5.072E 01 3.330E 01 3,330E "1 

5.292E 01 2.332E 01 2,3326 Ol 

5.332E 01 2,1656 Ol 2,1656 01 

5,4076 01 2.0196 01 2.019E Ol 

5.48jE 01 1.S71E 01 1.8716 01 

5.576E 01 1.710£ Ol 1.710E 01 

5,6266 Ol 1,6236 Ol 1.623E 0] 

5■631E 01 9.262E 00 1.613E 01 

5,6456 Ol 9,2626 OO 1,5896 Oj 

i5,653E 01 1,5756 01 1.575E 01 

-.5,6816 01 1.5266 Ol 1.526E Ol 

5,7048 01 1.428E 01 1.426E 01 

5.776E 01 1,111E 0) 1.111E Oi 

5,8788 01 6,3376 00 6.337E «U 

6,0796 01 1,864£ 01 1.BbflP Oj 

6.2216 01 1,7016 01 1,7016' Ol 


pr>* g-18 
»4,o106«01 U.ouo 0,000 
.3,480E 01 0,00b 0,000 
-1.6656 02 u.ObO 0,000 
-3,6 386 02 O.OuO 0,000 
-4.297£ y2 0,000 0,000 
•4,297t 02 0,400 O.QuO 
.4,J66E 02 0.000 0,000 


«4.5o8E 02 *2,6566 02 *2,bS8£ 02 
.4,6136 02 .2,0886 02 -2.6B8E 02 
.4,6V)8fc 02 *2.1546 02 -2,7546 02 
-S.048E 02 -3.002E 02 -2.8U0E Q2 
-5.1626 02 »3*lv9fc 02 -2.8946 02 
.5,2926 02 .3.3636 02 -3.020E 02 
-5,2716 02 -3.470E 02 -3.0B5E 02 
-5.2736 02 -3.637E 02 -3.186E 02 
-5.274E 02 -J.666E 02 "3.204E 02 
«5.268fc u2 .3.756E 02 -3,2626 02 
-5.3186 02 -3.9126 02 "3.3676 02 
-5.395E 02 -4.0O5E 02 -3.432E 02 
.5,6286 02 .4.1846 02 -3.562E 02 
.5,7966 02 *4,2976 02 .3.646E 02 
.6,2216 02 -4.561E 02 -3,8406 02 
-6,2316 02 o4»5o8£ 02 .3,8456 02 
-7,5646 02 -5,5176 02 -4,3246 02 
-7,5816 02 -5.S31E 02 .4.330E 02 
-7.69SE Q2 -6,6266 02 -4,3666 02 
.7,9136 02 -5.816E 02 -4.441E 02 
-9,0826 02 -7.6526 02 *5,0726 02 
*9,4436 02 -1.154E 03 *6.4396 02 
.9,4566 02 -1.209E 03 -6.647E 02 
.9,5496 02 -1,3406 03 -7,1466 02 
.9,5526 02 .1.3426 03 .7,1566 02 
.B.74QE 02 -1.7466 03 -6.610E 02 
.8,7326 02 • 1»?blfc 03 -8.6206 02 
•7.1926 02 .2.049E 03 -9.6Q7E o2 
-7,1056 02 -2»05bE 03 -9,ba9£ 02 
-5.697E 02 -2.265E 03 -I.032E 03 
-4,0376 02 .8«'440£ 03 -1,0886 03 
,11,0115 02 -2.432E 03 -1.089E 03 
.2.725E 02 -2.554E 03 -1,1326 03 
1,1076 01 -2.8556 03 -5.239E 03 
3,2296 02 -3.2496 03 *1.378fc u3 
3,8136 02 *3,3346 03 -1.408E 03 
4,8226 02 -3,4596 03 -1.4506 03 
5.3/66 02 .3,5796 03 -1.490E 03 
6,2u76 02 -3.716E 03 -1,534£ 03 
8,1526 02 -3,7876 03 -1,554£ Ol 
8.146E 02 -3.795E 03 -1.5S66 03 
8,302t 02 .3,8138 03 -1,5616 03 
8,3666 02 -3.8246 03 -1,5636 03 
8.5686 02 -3.8606 03 *1.5736 03 
6,712c 02 -J.809E 03 -1,5806 03 
9.0566 02 -3.9/eE 03 -1.6016 03 
9,2586 02 -4,0896 03 -1.625E 03 
9.28RE 02 -4.293E 03 -1,6636 03 
9.288t 02 -u.4«2£ i)3 -1.690E 03 


o-ne CamlL p.ib/pso 

0,000 2,4706-02 2.6886 00 

0,000 1,6346 02 2,6886 04 

0,000 5.0536 02 5.6716 00 

0.000 6.804E 02 9,9096 00 

0,000 6,8546 0? 9,9196 00 

0,000 6,8576 02 9,9156 00 

0.000 7,2096 02 4,6976 00 

0.000 7.5296 02 9.856E 00 

o.ong 7,7296 02 9.9S4E 00 

U.UOO 8,1646 02 1,0856 01 

-1.6146 01 8.726E 02 1,0836 01 

-2.155E 01 9,0636 v2 1,0496 01 

*3,3336 01 9.834E 02 9.7356 OO 

-3.8S3E 01 l,Q18£ 03 1.36HE 01 

-4.5176 01 1,0646 03 1.8616 01 

-4,6336 01 1.072E 03 1,9416 01 

-4.940E 01 l,094£ 03 2,l81t 01 

-5,4501 01 U1306 03 3.525E 01 

-S.730E 01 1.1S0E 03 4,2736 Ol 

-6,2256 Ol 1,1876 03 4,4336 01 

-6.5116. 01 1,2096 03 4.527E 01 

-7.215E 01 1,2566 03 6.0286 01 

-7.23SE 01 1.257E 03 6.0667 01 

•1.192E 02 1,3626 03 9,4056 01 

-1.201E 02 1,3636 03 9.443E Ol 

-1,256E 02 1,3/SE 03 9.&87E Ol 

-1»376E 02 1,3066 03 1.0166 02 

-2,5796 02 1,5016 03 1,2826 02 

-S.Q98E 02 1.699E 03 1.7666 02 

-5.430E 02 1,7256 03 1.8296 02 

-6.251E 02 1,7856 03 1.9746 02 

-6,2686 02 1,7866 03 1,9736 02 

,8,868E 02 1.963E 03 l.flUE 02 

16.887E 02 1.964E 03 1.810E 02 

1.0886 03 2,0946 o3 1,6926 02 

•1.Q93E 03 2..097E 03 1.693E 02 

>1.2336 03 2,194£ 03 1.722E 02 

>1.3426 03 2,2776 03 1.282E 02 

I. 3U3E 03 2,2786 03 1.279E 02 

I I, 4 226 03 2.345E 03 1.1166 02 

1 1,616E 03 2.S22E 03 8.565E 01 

>1.871E 03 2,7896 03 5.9996 01 

1,926E 03 2,8526 03 5,5696 Ol 

>2,0086 03 2.948E 03 5.193E 01 

>2.0B9E 03 3.046E 03 4,8136 01 

>2,1846 03 3,1646 03 4,3986 01 

>2,232E 03 3,2096 03 4.174E 01 

>2«239E 03 3,2166 03 2.382E 01 

■2.2526 03 3,2346 03 2.302E Ol 

>2.260E 03 3,2456 u3 4,0516 01 

•2.2376 03 3.280E 03 3,9266 01 

■2.309E 03 3,3096 03 3,6726 0| 

•2.377E 03 3.4026 03 2.859E Ol 

>2.4636 03 3,5326 03 1.6306 01 

.2.6S0E 03 3,7906 03 4,7946 Ol 

■2.752E 03 3.972E 03 4.3746 Ol 


h-ie/PTO P-OB/PSO P-08/PTO 
l .3986-03 0,000 0,000 

1,3986*03 0,000 0,000 

2,9506-03 0,000 0.000 

5,1966.03 0,000 0.000 

5.1596-03 1.474E 01 7,6766*03 

5,1576-03 1,46?E Ol 7,6296-03 

5,0436-03 9.409E 00 4.694E-03 

5.1266.03 4.8946 00 2,4416*03 

5,1/76-03 6.830E 00 3.553E-03 

5,6436-03 1,1436 01 8,9436*03 

5,6326-03 1,72JE 01 8,960E*03 

5.4576-03 2.067E 01 1.075E-02 

5,0646.03 3.419E 01 1,7786*02 

7,0816-03 4.022E 01 2.092E-02 

9.6786-03 3.925E 01 2.0426-82 

1.0096-02 3,9106 01 2.033E*u2 

1,1346-02 4,0046 01 2,0836-02 

1.6JL3JL.02. 4«157.E.311. 2.1626-02 
2.2226-02 3.168E 01 1,6476*02 

2,3066-02 1.389E 01 7.2246*03 

2,3556-02 1.336E 01 6,95lE*03 

3.135E-02 1.223E 01 6,3626-03 

3,1556*02 1.2206 01 6,347E*0J 

4.8926-02 9.6816 00 5.0356*03 

4.9H6-02 9,0536 00 5,0216*03 

5,0386*02 9.469E 00 4.9256*03 

5,2836*02 1.6686 01 6.6?3E*03 

6,6676-02 7.190E 01 3.7426*02 

9,1846-02 1.661E 02 8.6386*02 

9,5156-02 1.665E 02 8,6596*02 

1,0276-01 1.674E 02 8.7086*02 

1,0266-01 1,6756 02 8.709E-02 

9.421E*02 1*7026 02 8.6546-02 

9.4156-02 1.703E 02 8.85SE-02 

8.801E-02 1.723E 02 8.9616-02 

8.6066- 02 1.723E 02 8.903E-O2 

8.957E-02 1.486E 02 7.7276*02 

6,6676-02 1,2626 02 6.607E*O2 

6.6516*02 1,2796 02 6.651E»02 

5.6066- 02 1.1166 02 5,8066*02 

4,4556-02 8,5656 01 4.4556*02 

3,1206-02 5,9996 01 3.1206*02 

2,8966-02 5.5696 01 2.8966*02 

2,7016*02 5.193E 01 2.701E-02 

2.5036-02 4.813E 01 2.6036*02 

2,2886-02 4,3966 01 2,2886*82 

2,1/16*02 4.1746 01 2.1716*02 

1,2396-02 4,1506 01 2.1586*02 

1,2396*02 4,0876 01 2.1266*02 

2,1076-02 4.051E 01 2.107E-02 

2.0426-02 3.9206 01 2.0426*02 

1,9106-02 3.672E 01 1,9106*02 

1.487E-02 2.6596 01 1.4876*02 

8,4786*03 1,6386 01 8,4786*03 

2.4936-02 4.794E Ol 2,4936*02 

2,27S6-02 4.374E 01 2.2756*02 
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7AB6 P-IB P-OB PDA GOA (J-IB 

9.4686 01 2.HOE 01 2,1106 01 9,2886 02 »4,752E 03 *1,7606 0'5 

6.S05E 01 2.145E 01 2.1736 01 9.288E 02 «<l,7O0E 03 -l,7?4t 01 

4.5096 01 2.105E 01 2.179E Oj 9,g68fc 02 -4,7066 03 -1,7756 OJ 

0.5296 01 2,0396 01 2.2126 01 9,2686 02 -4,8116 03 -1.782E Cl3 

6.6956 01 1,1576 01 9,6902 DO 1,1066 03 >4,9646 03 -1,8326 Qi 

6,76JE 01 8,3086 00 9.31SE 00 1.30JE 03 -5,0386 03 -!,H48£ 03 

6,8396 01 4.5606 00 7.116E 00 1.503E 03 -5,0956 03 -1.862E 03 

6,9116 01 3.561E 00 5.06QE 00 1,6326 03 -5,}47E 03 >1,8736 03 

6,9726 01 2,715£ 00 4,2806 00 l,7Jfe& 03 -5,1086 03 -1.881E 03 

7,0676 01 2.040E 00 3,0656 00 1.810E 03 -5.2458 03 -1,B90E 03 

7,11QE 01 l,7356 JO 2,8136 00 l,B43fc 03 -5,2t>8E 03 -1.893E 03 

t • 263E 01 1,8296 00 1.915E 00 1..941E 03 >5,33t-E 03 -1.9Q3E 03 

7.353E 01 1.8846 00 6.SOoe»Oi 1,999E 03 »S,3b4E 03 >1.9o7E 03 

7,3546 01 1,8846 00 6.444E-01 2.0006 03 -5,3856 03 >1.9076 03 

7,4866 01 1,9656 00 0.000 2.041E 03 -5.4216 0> -1.914E 03 

7»771E 01 2.12SE 00 0.000 2,1236 03 -5.433E 03 >1,9256 03 

8,l6iE 01 1,4756 00 0,000 2,2006 OS -5.444E 03 -1.937E 03 

8,4426 01 1,3006 00 0.000 2,23|6 03 *5,4556 03 >1,947E 03 

8.728E 01 l,795e 00 0,000 2.2686 03 >5,4726 03 -1.96SE 1)3 

8.7296 01 l,796g 00 0,000 2,2686 03 >5.4726 03 *1,9656 03 


G-CB tti-AU. »*Ib/P$0 P-J8/P70 P>Ub/P$0 P-08/PT0 

-2.9716 03 4,2896 03 5.427E 01 2.8236-02 5,4276 01 2,8236-02 

-4.00ft 03 4,3376 03 5.517E 01 2,8706-02 5,5886 01 2,9076*02 

-3,0116 03 4,3426 03 5.517E 01 2.6706*02 5.8056 01 2.915E-02 

-3.0296 03 4,3s8t 03 5,g4U£ 01 2.727fc-y2 5.891E 01 2.960E-02 

*3.1526 03 4.583E 03 2.97&E 01 l,548fc»02 ^,4926 01 1.296E-02 

•3.1906 03 4,885£ 03 2,1376 01 1,11)6-02 2.398E 0) 1,2466-02 

•3,2336 03 4.780E 03 1.173E 01 6,1006-03 1.830E 01 9,5206-03 

-3.2736 03 4,8486 03 9,1606 00 4,76UE»03 1.301E 0} 8.769E-U3 

-3.3076 03 4.922E 03 6.983E 00 3.632E-03 1.101E 01 5,7266-03 

-3,3556 03 5,0366 03 5,2486 00 2.730E-03 7,8846 00 4.100E-03 

•3.37SE 03 5,0866 03 4.463E 00 2.3216-03 7.235E 00 3,7836*03 

•3«428f 03 5,2736 03 4,7036 00 2,4.466-03 4.920E 09 2,5626-03 

-3.4576 03 5,3726 03 4.645E 00 2,520E>03 1.672E 00 8.6966-04 

•3.4576 03 5,3726 03 4.646E 00 2,S20£>03 U657E 00 8,6206*04 

•3.508E 03 5.424E 03 5.0546 00 2,6296-03 0.000 0,000 

-3.50BE 03 5,5236 03 5.466E 00 2.8436*03 0,000 0,000 

-3.506E 03 5,6286 03 3./94E 00 1.973E*03 0.000 0,000 

-3.50BE 03 5,6626 03 3.344E OO 1,7396*03 0,000 0,000 

>3,5086 03 5.705E 03 4.617E 00 2,4016-03 0,000 0,000 

*3,5086 03 5,7056 03 4,6206 00 2,4036-03 0,000 0,000 




RfcADlNti 5 0064 bLUCK = 1 5 1 T IfE e 239.011 c'AO 


008*0 dJR»R CF 


PT 



to 

to 

CO 


4.Q40E 01 
4.Q4i6 01 
4.1306 01 
R.131E Si 
«.137E 01 
4.150E 01 
4.246E 01 
4.409E 01 
4.43l£ 01 
O.O0OE 01 
o.ueie oi 
O.02SE 01 


4.733E 01 
4.8116 01 
4.877E 0.1 
4,87$E 01 
4.9316 01 
5.0T2E 01 
S.202E 01 
S.332E 01 
5,<I07E Oi 
S.483E 01 
5.576E 01 
5.626E 01 
5.631E 01 
S.645E 01 
5»653£ 01 
5.681E 01 
5.704E 01 
5*7766 01 
5.S70E 01 
0*0796 01 
0.221E Ql 
6*46(1 E. 01 

6.SO5E 01 

6.509.E 01 
6.529E 01 
0.69SE 01 
o.76£E 01 
6.8396 01 
6.9116 Cl 
6.972E 01 
7.067E 01 
7.U0E 01 
7.2636 01 
7.3536 01 
7,3546 01 
7.486E 01 
7.7716 01 
8.161E 01 
8.442E 01 
6.7286 &l 
8.7296 01 


1.1436 02 
l,74bfc»vl 
1,7006 01 
1,9316-01 
1,1846 00 
2,2396 00 
1,8026 01 
2,2636 01 
2,5496 00 
5,(>536 00 
1,0886-01 
1.0446 01 

1,1096-01 
1.091E 01 
2.3036-01 
7,3456 00 

7,0.9IE 00 
1.120E-O1 
5,0156 00 
1.4956 01 
2.180E 01 
5,2046 00 
7j.753t 00 
7.014E 00 
9.OO0E 00 
2.993E 00 
4.439E-01 
1.1046 00 
0,7506-01 
2.354E 00 
1,0576 00 
0,1116 00 
8,9136 00 
1.5506 01 

1,074£ ol 

1.932E 01 
2.5746 00 
2.059E-01 
1,3326 00 
1.1576 01 
4,3226 00 
4,5386 00 
3.034E 00 
2.705E 00 
3.049E 00 
1,4706 00 
4.763E 00 
2,1006 00 
3,1026-03 
1.143E 00 
2.5056 on 
2.4536 00 
1.0886 00 
4,7956-01 
0,000 


1.143E 02 
1.145E 02 
1,3166 02 
1.316E 02 
1,3306 02 
1.3526 02 
1.5126 02 

1.7411; 02 

1.766E 02 
1.0236 02 
1.0246 02 
1.968E 02 
1,9896 02 
2.0986 82 
2,1016 02 
£.1746 02 
2,2456 0£ 
2.2466 02 
2.3026 02 
2.452E 02 
2,6706 02 
2,7226 02 
2,8806 02 
2.876E 02 
2.9666 02 
2.9966 02 
3.001E 02 

3. U12E 02 
3.0196 02 

3.0426 02 
3.0616 02 
3.1226 02 
3.2116 02 
3.3666 02 
3,4746 02 
3.6676 02 
3.6936 02 
3.6956 02 
3.709E 02 
3.0266 02 
3.8086 02 
3.9136 02 
3.949E 02 
3.9766 02 
4.013E 02 
«,026£ 02 

4. Q75E 02 
4,0976 02 
4.0976 02 
4.108E 02 
4.1336 02 
4.1566 02 
4.169E 02 
4, 1746. 02 
4.1746 M? 


2.1816-03 
2.182C-W3 
2,708&-O3 
214656-03 
2.418E-03 
2.430E-O3 
2,5966-03 

2.9846- 03 
3.0556-03 
3.0656-O3 
3.0056-03 
3,4236-03 
3,4236-03 
2.8376-03 
2,9456-03 
2.890E-03 
3,2956-03 
2.884E-0J 
2,8126-03 
2.T566-03 
2,7076-03 
2,8706-03 
2,8556-03 
2,8646-03 
2,8606-03 
2,8356-03 
3.0036-03 
2,8476-03 
3,2256-03 
2,9936-03 
2,9706-03 
2,6976-03 
2,7256*03 
2,5516-03 
3,0766.-03 
3,0796-03 
3.249E-03 
3',3386-03 
3,3356-03 
3.2Q5E-03 
3,1T7E-03 
3,1156-03 
3,0716-03 
3,0426-03 
2,9996-03 

2.9846- 03 
3,9566-03 
2,8976-03 
2,8976-03 
2,9516-03 
2,9476-03 
2.8/76-03 
2,8466-03 

2.8786- 03 

2.8786- 03 


4,3006-02 
4,3o9E-02 
4,0316-02 
5,1016-02 
5.230E-O2 
5.S09E-Q2 
7 «157E-02 
7,3206.02 
f . 104E-02 
7.0O46-02 
7,0046-0.2 
9,2686-02 
0 , 2086-02 
7.637E-02 
7.323E-02 
7,332t-02 
0.274E-O2 
7.276E-02 
7.076E-02 
6.840E-OS 
«,9066-02 
4,5i6E-02 
4,3h2E»Q2 
4,0096-02 
3,8276-02 
3,460E-O2 
2.8006-02 
2 . 9086-02 
3.U22E-02 
3.1/8E-02 
3.0/8E-03 
2.6096-02 
1.920E-02 
4,0946-02 
J*2/5E*Q2 
3,5436-02 
3.2086-02 
3.339E-02 
3,3266-02 
2.4426-02 
2.1o?6n02 
1 , 0816-02 
1,3676-02 
1. leuE-02 
9.3956*03 
0.620E-O3 
7.4566-03 
5,5406-03 
5.531E-03 
7.6976-03 
8.U5E-03 
0 • 120E-O3 
5.5376-03 
/.0306-03 
7.0396-03 
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RA'iJfT pfchFOPMASCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST, 

MEASURED THRUST.. 

CALCULATED SPECIFIC IMPULSE,, 

measured specific impulse,,,, 
CALCULATED thrust coefficient 

MEASURED THRUST CUEFFICIEnT,, 


1726, (LBF) 
use, UiiF) 

1628, (LBF-SEC/L6M) 
1761, UBF.8EC7L8M) 
0,6666 
0,7531 


REGENERAl IVE-CCJOLEO ENGINE PERFORMANCE 
CALCULATED 

stream THRUST,,,,,,... 6620, CL.SF3 

het thrust... 1775 , ubf) 

SPECIFIC IMPULSE..,,.,,,.,,,. 1670, (LBF-8EC/L0M) 

thrust COEFFICIENT.0,7062 


ANGLE UF ATTACK .... 

MASS FLO* katiu... 

aOLITIVE drag COEFFICIENT... 

LIMITING PRESSURE RFCDVERy EFFICIENCY,,,, 

DELTA PT2, .. 

TOTAL PRESSURE RECOVERY •> SUPERSONIC,,,,, 
TOTAL PRESSURE RECOVERY - SUBSONIC, 
INLET PROCESS EFFICIENCY - SUPERSONIC,.., 
INLET PROCESS EFFICIENCY * SUBSONIC,,,,,, 
KINETIC ENERGY EFFICIENCY i» SUPERSONIC... 
KINETIC ENERGY EFFICIENCY - SUBSONIC,.,., 

ENTHALPY AT PO * SUPERSONIC... 

ENTHALPY AT PO • SUBSONIC... 


0,000 (DEGREES! 
0,9663 
0,0000 
0,1626 
0,1181 (PSD 
0.3961 
0,1649 
0.6963 
0.9055 
0,9379 
0.6676 

"6,20 (BTU/L0H) 

26.63 (BTU/LBH) 


MOMENTUM AND F0RCE8 


COMBUSTOR 


INLfcT FRICTION DRAG,.. 

INLET MOMENTUM’CHANGE,,,,,,, 
COMBUSTOR FRICTION drag.,.,, 
COKBUSTOR'BTRUT DRAG,,,",,,., 
combustor MOMENTUM CHANGE,,, 
NOZZLE FRICTION DRAG,* 

NOZZLE strut drag,. 

NOZZLE MOMENTUM CHANGE,,,,,, 
NOZZLE PRESSURE INTEGRAL,I,, 

EXTERNAL FRICTION DRAG. 

EXTERNAL PRESSURE INTEGRAL,. 
TOTAL EXTERNAL DRAG, 

TOTAL STRUT DRAG.,,,,.. 

CAVITY FORCE,. 

CALCULATED LOAD cell force., 

MEASURED LOAD CELL FORCE,,,, 

fuel vacuum specific impulse 


.. UR.3 (IBP) 

-736,0 (IBP) 
joimii 250,9 (LBF) 

. 0,77 (LBF) 

. 1171, (LBF) 

uuiim 06,10 (L0F) 
0,00 UBF) 
........ 1291, (LBF) 

........ 1339. (LBF) 

........ 09,50 (LBF) 

.. (LBF) 

......... "1109, (LBF) 

........ 0,77 (LBF) 

.. (LBF) 

*790, (LBF) 
*629, (LBF) 
0,0. -161.6? "123,2. 


PUEUoAjR RyUIO,.,,.. 0,0393 

EQUIVALENCE RATIO... 1,300 

COMBUSTOR EFFICIENCY,,,,,,,,,,,,,,,,,,,,, 0,606 

TOTAL PRESSURE P’ATlp 0 ,,,,,, 0,1009 

COMBUSTOR EFFECTIVENESS.. 0,7700 

INJECTOR DISCHARGE COEFFICIENTS 0,7291. 0.7633* 0,7602. 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0,9520 


NOZZLE COEFFICIENT • .. 0,6705 

PROCESS EFFICIENCY,.,,.,,,,.,,,,..,,,,,,. 0,66.70 
KINETIC ENERGY EFFICIENCY..... 0,6933 


STATIONS 


FUEL INJECTORS 


NOMINAL COML LEADING EDGE.. 
SPIKE TRANSLATION,.....,.,, 

INLET THROAT.,.,.. 

CO»L LEADING EDGE.. 

NOZZLE SHROgO TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,, 
STRUT LEADING EDGE,,,,,,,,, 
STRUT TRAILING EDGE, 
COMBUSTOR EXIT,.. 


30,660 (IN) 
0«310o (IN) 
00,900 (IN) 
35,199 (IN) 
73,5}9 (IN) 
67,291 (IN) 
56.0S5 (IN) 
65,055 UN) 
65,055 (IN) 


STATION 

00,000 

01,300 

00,300 

06,775 

06,250 

50.065 

56,250 

00,600 


VALVE 
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HEADING n 006« BLOCK * 1/5 TImE b 261,411 hach 


PACE 


6,u PI s 7«6./bv TT = 2981,4 
RAMJFT PERMORmAATE 

SUMMARY report 

T H GAMMA hOL>*T SONV MACH VEL 8 n/A w ft/AC 

TUNNEL 1 0 5 

0,000 7«6.749 298] 665,2{ 7<jl) 1,2943 28,852 2579 

0,000 0,389 903 -32,4( 97) 1,3967 28,851 98S 5,997 590e 1,626 0.10655 26,91/6 0,9859 

SPIKE TIP MS 200 

0.600 18.062 2981 666.2( 791) 1.2962 28,851 2579 

0.60o 16.307 2913 666,5( 771) 1,2963 28,851 2551 0,600 1019 2.083 0,10655 26,91)6 0,9659 

KIND TUNNEL 3 0 0 

0.000 766,769 2981 665,2( ?9l) 1.2963 28.852-2579 

0,000 0,380 600 -33.0C 96) 1,3987 28,851 982 6,021 5911 1,826 0.10676 26.656 0,9859 

SPIKE TIP M3 600 

0,60o 18.062 2981 665.2C 791) 1.2962 28,851 2579 

0,60o 16,376 2915 665,3( 7?2) 1.2962 28,851 2S52 0,391 999 2,083 0.10676 26,656 0,9859 

INLET THROAT 5 0 2 

80.600 306,297 2961 653,2C 779) 1,2955 28,851 2563 

«0.60o 15,603 1617 220,8C 350) 1,3536 28,851 1818 2,558 6651 1,866 0.9U378 26,906 0,1113 

INLET UPNHSK 603 

60.600 306,297 2961 653,2{ 77’) 1,2955 26,051 2563 

«Q,60o 13,237 1362 206,3C 336) 1,3569 28,651 1785 2.650 6729 1.886 0.85798 26.906 0,1226 

INLET DNNHSK 704 

40.600 126,007 2961 653,2( 7y9) 1,2955 28,851 2563 

40.600 106,700 3862 623,2C 75O) 1.2986 28,851 2522 0,685 1226 1,966 0.85796 26,906 0,1226 

COMBUSTOR 0812 

60,61o 303,772 2961 653,1( 779) 1,2955 28,b5i 2563 

«0,«t0, ( IS,615 1“1B 221,OC 3$0) 1.3536 28,851 1819 2,557 6650 1,686 0,96366 26,906 0,1113 

COMBUSTOR 0 9 2 21 

01,30g 188,688 3906 666.9C 833) 1,2969 26,521 2659 

41.308 18,905 1660 283.6( O5I) 1,3631 26,521 2064 2,148 4391 2,051 0.95205 27.093 11,1111 

COMBU&TOR 0 10 3 21 

41,312 203,382 2832 668,9c Oil) 1,3021 26,44b £633 

41.318 18,944 1582 284,OC 6 2 9) 1,3477 26,446 2002 2,192 4389 2.039 0.95282 £7,093 0,1110 

COMBUSTOR 0 11 4 21 

41,377 203.314 2831 668,7C 808) 1,3027 26,435 2629 

41.377, 19,199 1561 286,9( 628) 1.3679 26,434 2002 2,183 4371 2,038 0.96285 27,093 0,1110 

COMBUSTOR 0 12 5 21 

41.50Q 199,245 2819 668,3c So1.3026 26.433 2628 

41,500 . 19,975 1606 294.K 435) 1,3467 26,433 2015 2,147 4328 2,039 0.95316 27,093 0,1110 

C0M6u$T0R 0 13 6 21 

42,46o 175.014 2807 664,6C 8 0 3) 1,3032 26,433 2623 

42,46o 19,354 1637 303,9t 4<|5) 1,3451 26,432 2035 2,088 4249 2,048 0.94374 27.093 0,1121 

COMBUSTOR 0 14 7 4 

44,097 164,927 2892 656,9C 829) 1,2989 26,548 2652 

64,097 25,979 1914 j5j,2C 536) 1,3322 26,548 2165 1,7*0 3911 2,069 0,91180 27,093 0,1160 

C0K6UST0R 0 15 8 3 

44,310 141,242 29 q 9 655,87 836) 1,2981 26,569 2658 

44,310 26,683 1*52 356,1( 5j7) 1,3305 26,569 2205 1,757 3873 2.073 0.91009 27.093 0,1162 

CQKBUgTOR 0 16 9 j 

44,800 133,861 2945 653,H 844) 1.2963 26,616 2670 

44,800 28.302 2035 366,8C 561) 1.3269 26.616 £246 1,685 3785 £,079 0.90647 £7,093 0,1167 

COMBUSTOR 0 17 10 2 

44,812 133.803 2944 653,1C 844) 1,2964 26,615 2670 

44,812 28,302 2035 366.9C S(,i) 1,3270 26,616 2246 1,665 3783 2.079 0,90645 27,093 0,1167 

COMBUSTOR 0 18 11 4 

46.260 121.897 3007 644,5C B 6 1) 1,2931 26,711 2690 

46.260 28,280 2131 367.4(5b9) 1,3226 26,712 2290 1,626 3723 2.090 0.85395 27,093 0,1239 


MOMTM <! IV AL Phi ETAC 
5039 9.784 187.3 

4970 1.686 184,7 

4956 9,624 187,3 

4956 1,626 18/,3 

4329 66,222 160,9 
4370 63,051 162,4 
4370 16,320 162.4 
4328 68,193 160,9 
4235 64,962 156,3 0,24 0,07 
4234 64.983 156.3 0.24 0,01 
4226 64.723 156,0 0.24 0,00 
4212 64,102 155,5 0.24 0,00 
4133 62.311 152.6 0,24 0,00 
4065 55,419 150,1 0,24 0,10 
4055 54,770 149.7 0.24 0,11 
4033 S3,313 146,6 o,£4 0,15 
4032 53.296 146,8 0,24 0,15 
4032 49.411 148,6 0,24 0,23 
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&MCING a 

0064 HU n CK 

a 175 TX^t a 

261.4J 

11 i*(Ci 

( 0,0 

61 : 

: 7461 

.7" ) 

H = ?98 J,4 








p 

T 

„ 

GaRM 

MH.M 

SONV 

nKH 

vEL 

6 

*,A 

* 

a/aC 

hgcTM 

0 

1VAU 

PH 

fclAI 

rnt’eusroo 

g 

19 

12 a 















47.110 

112.016 

3164 

6 it) , J { 9jO) 

1.2855 

26.9(15 

2742 












47.310 

28,264 

2302 

361,9( 639) 

1,3)42 

26.906 

2365 1 

.572 

3717 

2.107 

0,79457 

27.093 

0.1331 

4044 

46,901 

151.1 


0,39 

COMBUSTOR 

0 

20 

13 2 















«7.337 

111.679 

3171 

637.9( 9iSl 

1.2852 

26.913 

2744 












47.337 

28.353 

2311 

362.2( 6«2) 

1.3)38 

26,914 

2368 1 

,568 

3714 

2.108 

0,79344 

27.093 

0.1333 

4095 

45.795 

151.2 

0.24 

0,40 

COHEUsTOX 

0 

21 

14 4 















U8.110 

104.860 

3296 

b33.5( 9«,1) 

1.2790 

27,069 

2783 












ue.ito 

27,444 

2"i 1 

353,3f 677) 

1,3080 

27.071 

2417 1 

.549 

3744 

2.120 

0.7«038 

27.09J 

0.1429 

4157 

43,079 

153.4 

0.24 

0.52 

COMBUSTOR 

0 

22 

15 3 















48.707 

105.875 

3252 

630,Of 937) 

1,2810 

27.030 

2768 












48,787 

22.363 

2276 

316,6( 629) 

1,3138 

27.032 

2345 1 

.689 

3959 

2.116 

0,69066 

27,093 

0.1554 

4224 

41,683 

155.9 

0.24 

0,49 

CGPBUgTOH 

0 

23 

16 3 















49,317 

107,236 

3215 

627.5( 926) 

1.2827 

26.997 

2756 












49.317 

19,133 

2158 

290.If 5 q4) 

1,3183 

26,999 

2289 1 

.795 

4106 

2.112 

0.6S659 

27,093 

0.1662 

42/4 

40,648 

157.8 

0.24 

0.47 

COH8USTOR 

0 

24 

17 3 















50,72? 

102.859 

3248 

621,9f 935) 

1,2809 

27.053 

2765 












50,727 

14.887 

2076 

248.8C 568) 

1,3207 

27,055 

2244 1 

.925 

4321 

2.117 

0.54254 

27,093 

0,1950 

4382 

36.431 

161.7 

0,24 

0,51 

COKBUsTOS 

0 

25 

18 4 















52,827 

88.066 

3433 

614,2( 992) 

1.2713 

27.290 

2820 












52.827 

12.450 

2203 

217.7C 6 0 4) 

1.3135 

27.295 

2296 1 

,940 

4454 

2.137 

0.44466 

27.093 

,0.2379 

4509 

30.783 

166.4 

0.24 

0.70 

C0H8U3T0R 

0 

2b 

19 202 















53.327 

73,007 

3742 

612,3(1007) 

1.2544 

27,b64 

2904 












53.327 

18.092 

2776 

207.4( 777) 

1,2895 

27,679 

2536 1 

,590 

4032 

2.163 

0,42651 

27,093 

0.2480 

4544 

26.724 

167,7 

0.24 

1,00 

CdXeUsTOR 

0 

27 

20 5 















54,067 

56.694 

373« 

646,6(1226) 

1.2574 

24,348 

3096 












54.067 

21.355 

3033 

377.6C 97O) 

1.2838 

24.360 

2819 1 

.301 

3668 

2.422 

0,40708 

27,412 

0,2629 

4563 

23,207 

166.5 

0.64 

0,46 

COH6U8TOR 

0 

28 

21 2 















54,07? 

56,626 

3738 

646,5(1227) 

1,2571 

24,352 

3097 












54.077 

21.399 

30J9 

378.1( 972) 

1.2835 

24,365 £821 1 

.299 

3665 

2.422 

0.40676 

27.412 

0,2631 

4564 

23,166 

166,5 

0,64 

0,47 

COMBU5TOR 

0 

29 

22 4 















54.837 

52,746 

4048 

642.4(1336) 

1,2372 

24,700 

3175 












54,837 

24.750 

3485 

413.5(1127) 

1,2614 

24,729 

2973 1 

.139 

3385 

2.443 

0,38467 

27,412 

0,2782 

4647 

20.233 

169,5 

0.64 

0,60 

COMBUSTOR 

0 

30 

23 a 















55,7 60’ 

50,372 

4528 

636,7(1435) 

1,2168 

25,032 

3234 












55,760 

27.266 

3871 

437.3(1263) 

1,2363 

25.085 

3062 1 

.025 

3159 

2,457 

0,36122 

27,412 

0.2963 

4761 

17.733 

173.7 

0,64 

0.73 

COMBUsTOR 

0 

31 

24 4 















56,252 '■ 

45.244 

4595 

662.2(17 0 3) 

1.1961 

22.698 

3470 












56.252 

28,609 

4266 

484,7(1563) 

1.2124 

22.772 

3360 0 

',867 

2980 

2.707 

0.29452 

27.731 

0,3676 

5262 

13,639 

189.8 

1,04 

0,63 

combustor 

0 

32 

25 2 















56,262 

"5.227 

4597 

662.1(l7 0 3) 

1,1960 

22.700 

3470 












56,262 

28.636 

4269 

485.1(1564) 

1.2121 

22,774 

3361 0 

',866 

2976 

2.707 

0.29425 

27.731 

0,3679 

5264 

13.610 

189,8 

1.04 

0,63 

CQM6U5 Tort 

0 

33 

26 3 















56,317 

45.107 

4628 

66i.7(l7 l 6) 

1.1932 

22.734 

3475 












56.317 

28.116 

4291 

477,8(1572) 

1.2097 

22.815 

3363 C 

>,902 

3033 

2.709 

0.29342 

27,731 

0,3690 

52/2 

13,632 

190,1 

1.04 

0.64 

COHBOsTOR 


34 

27 3 















56,457 

44,986 

4653 

660,8(1726) 

1.1910 

22.762 

3479 












56,457 

28.309 

4326 

479,6(1586) 

1.2068 

22.846 

3370 0 

.893 

3011 

2.710 

0,29112 

27.731 

0.3717 

5290 

13,631 

190,8 

1,04 

0.65 

combustor 

0 

35 

28 5 















56.537 

45.694 

4647 

660,2(1723) 

1.1918 

22,757 

3U78 












56,537 

29,386 

4334 

487,4(1590) 

1.2069 

22.636 

3374 0 

,871 

2940 

2.708 

0.29463 

27.741 

0,3675 

5300 

13.462 

191.1 

1.04 

0,65 

COMBUSTOR 

0 

36 

29 3 















56,817 

45,956 

4680 

658.3(1736) 

1.1869 

22,/96 

3484 












56.617 

30.150 

4384 

492,1(16)0) 

1.2030 

22.877 

3365 0 

1.862 

2884 

2.708 

0.29460 

27.731 

0,3688 

5333 

13,158 

192.3 

1.04 

0,6o 

> COMBUSTOR 


37 

30 4 















> 57,04j 

46.116 

4727 

656,0 ( 17g5) 

1,1848 

22,848 

i«91 












1 57,04j 

30,282 

4436 

489.5CI63O) 

1.1982 

22,936 

3394 0 

1.852 

2893 

2.709 

■0.29316 

27,731 

0.3693 

5356 

13.179 

193.2 

1.04 

0,68 
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,RfeAOIfJ(. S 0064 BLOCK 3 ITS TImE tt 261,All MCh 6,0 PI a 746,749 TT = 2981,4 


P T H GAMMA 

COMBUsTQR 0 38 Ji 4 


57.767 


46,097 

4033 

682.011797) : 

1.1751 

57,767 


30,705 

4563 

487.311680) : 

1.1842 

COMBUSTOR 

0 

39 

32 4 


58.707 


46,529 

4 856 

645,711806) : 

1.1729 

56,707 


32.062 

4613 

493,8117<)0) i 

1.1625 

COMBUsrOH 

0 

40 

33 4 


60.797 


47.393 

4925 

634,411833) ; 

1,1665 

60,797 


30,675 

4649 

455.911713) : 

1,1763 

COMBUsTOR 

0 

41 

34 4 


62,217 


48,074 

4940 

627,111841) : 

1,1645 

62,217 


20.312 

4615 

410,611697) : 

1,1761 

COMBUSTOR 

REGEN 

42 

35 21 


62.217 


40.074 

49 65 

641,111849) 1 

1,1636 

62.217 


20,885 

4646 

431,6(1711) | 

1.1743 

NOZZLE 

AE 

43 

36 5 


87,293 


48,074 

4948 

627.111035) : 

1.1645 

87.29 3 


1,244 

2591 

■536.41 871) ; 

1.2795 

nozzle 

PO 

44 

37 5 


87,293 


48,074 

4948 

627,1(1835) I 

1,1645 

87.293 


0,389 

1990 

•760.01 648) | 

1.3025 

nozzle 

AE 

; REGEN 

48 

38 5 


87,293 


48,074 

4965 

641,1(1049) 1 

1,1636 

07.29J 


1.252 

2614 

■527,61 SflO) : 

1,2786 

nozzle 

PO 

' REGEN 

46 

39 5 


87.293 


48.074 

4965 

641,1(1849) ' 

1.1636 

07.293 


0,309 

2010 

"754,31 650) j 

1,3018 

FICTIvE 

C0MBU8TR 

67 

60 0 


62.217 

304,297 

5416 

627,1(2031) I 

1.1637 

62,21? 


0.389 

l°92e 

•1167,71 4&4) 1 

1.3220 

FICTIvE NOZZLE 

68 

61 0 


87.293 


24,203 

4827 

583.3(1790) ] 

1.1600 

07.29J 


1.710 

3146 

■315,3(1088) j 

1,2569 


psPLWT SONV MACH VtU S t*/A » 

22.970 3506 

25.076 3415 0,841 2871 2.712 0.28651 27,731 
23.010 3S08 

23,114 3425 0.805 2757 2,711 0.28667 27.731 
23.108 3516 

23,244 3420 0.87U 2489 2,709 0,29664 27,741 

23,148 3518 

24,418 3402 0,968 3291 2,707 0.30468 27.741 

23.133 3524 

23,300 3412 0,949 J238 2,710 0,30468 27,731 

23.148 3518 

23,584 2644 2,886 7630 2,707 0.05S69 27.731 

23.148 3518 

23,584 2340 3,560 B331 2.707 0,02480 27,731 

23.133 3534 

23,584 2655 2,881 7647 2,710 0,05589 27,731 

23.133 3524 

23,584 2349 3,558 8356 2,710 0.02468 27,731 
23.633 3641 

24,205 2013 4,708 9477 2,550 0.03670 27,731 
23,126 3469 

23.577 2807 2,322 6706 2,757 0.05509 27.731 


A/AC 

0,3753 

0.3777 

0,3650 

0.3553 

0,3553 

1.9371 

4,3656 

1.9371 
4.3867 
2,7976 

1.9371 


MOMlM 0 J v-AC. Phi ETAC 
5426 12,872 195,7 1.04 0,74 

5470 12,202 197,5 1,04 0,75 

5444 13.779 196,3 1.04 0,79 

5414 15.585 195,2 1,04 0,81 

5420 15.333 195,5 1,04 0.61 

7194 6,626 259,4 1.04 0,81 

7616 3.211 274,6 1,04 0,81 

7212 6.643 260.1 1.04 0,81 

7639 3.205 275,5 1.04 0,81 

8447 5,700 304,6 1.04 1,00 

6632 5,824 239,2 1,04 0,61 



Driginai; page is 

OF POOR QUALITY 


= 0064 BL»C« 


XAF> S 


P-IP 


P-Ob 


PDA 


bOX 


b"jr< 


n-ftg 


C4-AUU 

P-I6/45L 

t-ib/pro 

P-Ob/pSO 

6.9816 

-41 

1.0406 

00 

0,00c 


-9.1‘Olt 




0,000 


0,000 


2.4/Ofc 

"02 

2.6766 

0 0 

1,3936-03 

0.000 


1.8366 

01 

1.0406 

00 



•3,4o3fc 




0.000 


4.000 


1 ,b3<it 

02 

2.67UF 

06 

1,3436-03 

0.001 


3.0?o£ 

01 

2.205E 

on 

4.O0C 


-1.6626 

02 



0.000 


0.000 


5,0636 

07 

5.b<.4f 

00 

2.95 3b »o3 

0,000 


3,SOS' 1 

01 

(.9866 

0 0 

1,000 


.3,6356 

02 

1 ,000 


0.000 


V , 000 


6,*046 

</2 

9,990k 

06 

5.2036-03 

4.000 


3.5146 

01 

5.9176 

00 

S,7386 

<10 

-4,2966 

u2 

It, .1110 


0.000 


0.000 


6,R65E 

02 

1.00/F 

01 

4,2466—03 

1.4 756 

01 

3.5206 


5.9196 

00 

i./OSF 

00 

-4.2976 

02 

/.oov 


0.000 


0,000 


b.esat 

02 

I.0O66 

01 

5,2486-03 

1.4676 

01 

3.555E 

01 

«,OlSE 

00 

3.8026 

°0 

-4.373E 

02 

0,000 


0.000 


0,uoo 


7,2466 

02 

1.0326 

01 

5.3776-03 

9./75E 

00 

3,5876 

01 

3.959E 

00 

2.075F 

>>0 

-4,5206 

02 

•1.9486 

02 

-1.9986 

02 

0.000 


7.5306 

02 

1.0186 

01 

5.302t-03 

5.3356 

00 

i.6«<,t 

01 

3.9256 

00 

2.679E 

Oo 

-4.6226 

02 

-2,0206 

02 

•2.0206 

02 

0.000 


7,7276 


1.009E 

01 

5,2566-03 

/.401F 

00 

i.bAfiE 

01 

4.22 IE 

00 

4,626? 

00 

-4,6126 

02 

-2.0706 

02 

-2.0706 

02 

0.000 


8,1846 

02 

1.0856 

01 

5.6S3t-03 

1.189F 

01 

3,7016 

01 

4,2256 

00 

6,8326 

00 

-5.049E 

02 

•2.2526 

02 

-2.1356 

02 

-1.176E 

01 

8,7226 

02 

1.4866 

01 

5.6586-1/3 

1.756E 

01 

3. lilt 

01 

4,1096 

00 

8.150E 

Oo 

-5.1596 

02 

•2.3326 

02 

•2.175E 

02 

-1.572E 

01 

9,0bu6 

02 

1.056E 

01 

5.502E-03 

2.095E 

01 

3.80IE 

01 

3,A50E 

00 

1,3286 

Ol 

-5.2946 

02 

-2.5126 

02 

-2,2706 

02 

•2.425E 

01 

9,8326 

02 

9.896k 

00 

5,1566-03 

3.414E 

01 

3,8356 

01 

5,4026 

00 

1.559E 

Ol 

-5,2796 

02 

-2.5966 

02 

-2,3166 

02 

-2.804E 

01 

1.0196 

03 

1,3696 

01 

7,2346-03 

4.007E 

01 

3,8756 

01 

7,3776 

00 

1,5516 

Ol 

-5.284E 

02 

-2.709E 

02 

-2.3815 

02 

-3.282E 

01 

1,0646 

03 

1.8966 

01 

9,8786-03 

3.9886 

01 

3,88 2 E 

01 

7.704E 

00 

1.550E 

Ol 

-5.285E 

02 

-2.7286 

02 

-2,3926 

02 

-3.3616 

01 

1 ,0/2E 

03 

1.98)6 

01 

1.0326-02 

3.985E 

01 

3.9016 

01 

8.650E 

00 

1.573E 

Ot 

-5.2806 

02 

-2.7B5E 

02 

-2.4266 

02 

-3.S87E 

Ol 

1 .0945 

03 

2.2246 

01 

1.1586-02 

4.0436 

01 

3.9336 

01 

1.3786 

01 

1,61OE 

Ol 

-5.3296 

02 

-2,8626 

02 

-2.487E 

02 

•3.9566 

01 

1,1306 

03 

3,5376 

01 

1.8426-02 

4.1396 

01 

3,95qE 

01 

1,6556 

01 

1,4056 

Ol 

-5.401E 

02 

-2,9376 

02 

-2.S22E 

02 

-0.155E 

01 

1.1506 

03 

4.255E 

01 

2.2166-02 

3.612E 

01 

3.98 2 E 

01 

1.7076 

01 

J.OSOE 

01 

-5.570E 

02 

-3.0016 

02 

•2.590E 

02 

•4,5136 

01 

1.1876 

03 

4.389E 

01 

2.2866-02 

2.648E 

Ol 

4.OO0E 

01 

1.7376 

01 

1.023E 

01 

•5,6826 

02 

•3,J0«E 

02 

-2.632E 

02 

-4,7166 

01 

1,2096 

03 

4 p 467E 

01 

2.327E-02 

2.631E 

01 

4 « 0 4j) E 

01 

3,0656 

01 

1,0096 

01 

-5.9416 

02 

-3,2496 

,°2 

•2.7296 

02 

•5.2006 

01 

1.2566 

03 

5,3096 

01 

2.7566-02 

2,59SE 

01 

4,0«1E 

01 

2.073E 

01 

1,0096 

Ol 

-3.9476 

02 

•3.2536 

02 

-2,7526 

02 

-5,2146 

01 

1,2576 

03 

5.330E 

01 

2,7766-02 

2,5946 

01 

«.13 0 E 

01 

2.804E 

01 

9.770E 

Oo 

•6,7026 

02 

-3.771E 

02 

•2.9746 

02 

•7,9726 

Ol 

1,3626 

03 

7,2096 

01 

3,7556*02 

2.5126 

01 

4.l3 t E 

01 

2.S12E 

01 

9.767E 

Oo 

-6,7116 

02 

-3.7/96 

02 

•2.977E 

02 

-8,0206 

01 

1.3636 

03 

7,2306 

01 

3.7666-02 

2,51 IE 

01 

4,1386 

01 

2.8656 

01 

9.744E 

Oo 

•6,7766 

02 

•3.8316 

02 

-2.996E 

02 

-8,3446 

01 

1.3716 

03 

7,3676 

01 

3.6376*02 

2,5056 

01 

4.1 So E 

01 

2,9666 

ot 

1.029E 

Ol 

-6.9006 

02 

-3.9336 

02 

-3.033E 

02 

•6,9996 

Ol 

1,3866 

03 

7.6266 

01 

3.9726*02 

2.645E 

01 

4.2466 

01 

2.4196 

01 

1.4526 

Ol 

-7.5106 

02 

•4.928E 

02 

•3.3496 

02 

-1.5796 

02 

1,5016 

03 

6.218F 

01 

3,2396*02 

3.7336 

01 

4.410E 

01 

3.0236 

01 

2,l?4E 

Ol 

-7,8996 

02 

-7.0416 

02 

•1.9906 

02 

•3.0526 

02 

1,6996 

03 

7.770E 

01 

4.0476*02 

5.5896 

01 

4.431E 

01 

3,1016 

01 

2,2366 Oi 

•7,9636 

02 

•7,3386 

02 

•4,0826 

02 

•3,2566 

02 

1,7256 

03 

7.9726 

ot 

4,1526-02 

5,7496 

01 

4.480E 

01 

3.281E 

01 

2.3796 

Ol 

• 8,10 4fc 

02 

-8,0606 

02 

-4.3016 

02 

•3,7596 

02 

1,7846 

03 

8.4366 

01 

4.3946-02 

6,1166 

01 

4,48iE 

01 

3,2786 

01 

2.383E 

Ol 

•8,110E 

02 

•8.078E 

02 

•4.3^66 

02 

•3.7726 

02 

1,7866 

03 

8.427E 

01 

4,3896-02 

6,1256 

01 

4.626E 

01 

2.8506 

01 ' 

2.8066 

Ol 

-7,8626 

02 

•1,0396 

03 

-4.9535 

02 

■5,4406 

02 

1,9606 

03 

7.3286 

Ol 

3,8176*02 

7,2136 

01 

4,7316 

ot 

2,5416 

01 

3.U2E 

01 

-7.0B36 

02 

-1.2136 

03 

•5,4026 

02 

-6,7316 

02 

2.0946 

03 

6,5326 

01 

3.402E-02 

6.0016 

01 

4.7346 

01 

2.5516 

01 

3.120E 

Ol 

-7,0626 

02 

-1.2186 

03 

•5,414E 

02 

-6.764E 

02 

2 » 997E 

03 

6,5585 

01 

3.4166-02 

8,0216 

01 

4,811E 

01 

2.840E 

01 

2.649E Oi 

-6.3306 

02 

-1.338E 

0-3 

-5,7356 

02 

•7.650E 

02 

2,1946 

03 

7.301E 

01 

3,8036-02 

6.8106 

01 

4.67 9E 

01 

2,236£ 

01 

2,2366 Oi 

-5,5586 

02 

-1.4326 

03 

-6.0096 

02 

-8.3156 

02 

2,2785 

03 

5.7U9E 

01 

2.9956-02 

5,7496 

01 

4.93 2 E 

•01 

1.9136 

01 

1.9136 

Ol 

-4.9046 

02 

•1.4986 

03 

-6.2206 

02 

• B ,7646 

02 

2,3456 

03 

4,9196 

01 

2.5626-02 

4,9196 

01 

5,0736 

01 

1.4896 

ot 

1.489F 

Ol 

-3,7276 

02 

-1.6516 

03 

-6.7616 

02 

•9,7516 

02 

2.5226 

03 

3,8276 

01 

1,9946*02 

3.8276 

01 

5,2836 

01 

1,2456 

01 

1.2456 

Ol 

-2,2226 

02 

-1.8SBE 

03 

•7.516E 

02 

*1.1066 

03 

2.789E 

03 

3.2016 

01 

1.6676-02 

3,2016 

01 

5.3336 

01 

1,8096 

01 

1.809E Ol 

•1,8256 

02 

•1.9126 

03 

-7.687E 

02 

*1,1436 

03 

2,8526 

03 

4.651E 

01 

2.4236-02 

4,651E 

01 

5,4076 

01 

3.1386 

01 

2,1366 Ol 

•1.0726 

02 

•2.0066 

03 

•7.9336 

02 

■1,2126 

03 

2,9476 

03 

5,4946 

01 

2.8606*02 

5,4906 

01 

5.4n eE 

PI 

2,1406 

01 

2,1406 

01 

•1,0616 

02 

-2.0o7t 

03 

-7.9J76 

02 

-1.2136 

03 

2.9486 

03 

5.5026 

Ol 

2,8666-02 

S.502E 

01 

5,4646 

01 

2.U75E 

01 

2.4756 

Ol 

.1,6436 

01 

-2.1196 

03 

-8,182E 

02 

-1.3006 

03 

3,0466 

03 

6.363E 

01 

3,3146-02 

6.363E 

01 

5,5766 

01 

2,7276 

01 

2.727E 

Ol 

1.0386 

02 

-2.2746 

03 

•8.470E 

02 

•1.4276 

03 

3,1646 

03 

7.010E 

01 

3.6526-02 

7,01 OF 

01 

5,6256 

01 

2,8616 

01 

2.861E 

Ol 

6.074E 

02 

•2.366E 

03 

•8,6116 

02 

•l.SOSE 

03 

3,2086 

03 

7,3556 

01 

3,8316*02 

7.355E 

01 

5,6266 

01 

2.664£ 

ot 

2.664E 

Ol 

6,0946 

02 

•2.368E 

03 

•8,613E 

02 

-1,5066 

03 

3,2096 

03 

7,3626 

01 

3,8356*02 

7.3626 

01 

5,6326 

01 

2.7456 

01 

2.6796 

Ol 

6,1756 

02 

•2.378E 

03 

•B,6 2 eE 

02 

•1.51S6 

03 

3.2166 

03 

7.057E 

01 

3.6766-02 

7,4016 

01 

5.646E 

01 

2,7456 

01 

2.9176 Oj 

6.3646 

02 

•2,4056 

03 

•8,6656 

02 

•1,5396 

03 

3,2346 

03 

7,0576 

01 

3.6766-02 

7.499E 

01 

5.65/ie 

01 

2.9396 

01 

2.9396 

01 

6,4826 

02 

•2,4206 

03 

•9,6866 

02 

•1,5526 

03 

3.245E 

03 

7,5556 

01 

3.9356-02 

7.555E 

01 

5.6826 

01 

3.0156 

01 

3.0156 

01 

6.670t 

02 

-2.4/3F 

03 

-8.7596 

42 

-1,5976 

03 

3.280E 

03 

7,7516 

01 

4,0376-02 

7.751E 

01 

S« 70ttt 

01 

3,02»£ 

01 

3.0286 

°I 

7,1646 

02 

-2.5156 

03 

-8»»17E 

02 

-1.6346 

03 

3,3096 

03 

7.785E 

01 

4.055E-U2 

7.785E 

01 

5.7776 

01 

3,0706 

01 

3,0706 

Ol 

7,9916 

02 

-2.6466 

03 

•8.9976 

02 

•1.748E 

03 

3,4026' 

03 

7.894E 

bi 

4,1126-02 

7.894E 

01 

5,8796 

01 

3,2066 

01 

3,2066 

Ol 

8,7186 

02 

•2•6226 

03 

-9.238E 

02 

•1.8986 

03 

3,5326 

03 

8,2436 

Ol 

4,2946-02 

8.2436 

01 

b.OeoE 

01 

3,0676 

01 

3.067E 

Oi 

8.791E 

02 

-5,1356 

03 

-9.693E 

02 

-2.1656 

03 

3.7906 

03 

7.886E 

01 

4,1086.02 

7.8866 

01 

6.2?2E 

01 

2,8316 

01 

2,83] F 

'Ol 

8.791fc 

0? 

-3.3J9E 

03 

-l.OuSt 

03 

-2.3346 

03 

3.9726 

03 

7.2796 

01 

3,7916-02 

7.2796 

01 


0.000 
7.6846*03 
7,6u OE/,03 
5,0916-03 
2.779E-03 

3.8556- 03 
6,1956*03 
9 , 1496-03 
UD9U-02 
l.7786*02 
2.0076*02 
2,0776-02 
2.076E-02 
2,1066-02 
2.156E-02 
1,3816-02 
1,3796-02 
1,3716-02 
1.3916-02 
1.3916-02 
1.3086-02 
1 ,3086-02 
1,3056-02 
1,3786-02 
1,9446-02 
2,9116-02 

2.9946- 02 
3,1866-02 
3,1916-02 
3.797E-02 
4,1886-02 
4,1786-02 
3,5476-02 
2,9956-02 
2,5626-02 

1.9946- 02 
1,6676-02 
2,4236-02 
2,8606-02 
2 . 8666-02 
3,3146-02 
3,6526-02 
3,8316-02 
3,8356-02 

3.8556- 02 
3,9066-02 
3,9356-02 
4.0376-02 
4.05SE-02 
4,1126-02 
4,2946-02 
4,1086-02 
3,7916-02 
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7"6.7u<» 71 » 298i 


PAGfc 5 


Reading o ooba block a 175 tike » 26i,4ii mlm 6,o pi s 

K*Bs P*lB P*08 PDA OQX U«J6 G*OB CA«ALt- P*Ib/P&0 P.lb/PlO P-OB/PSO P*QtVPI'0 

6.466E 01 2,27 OE 01 2.270E Oj 0.7V1 £ 02 -3.695E 03 >1.0606 03 *2.6116 03 4,2696 01 5.837E 01 3.040fc-02 5.8376 01 3,0406-02 

6.3066 01 2.1346 01 2.185E Oi 8,7916 02 -3.781E 03 -1.0986 03 *2.65aE 03 «,337E 03 5.4866 01 2,8376-02 3,61/E 01 2.926E-U2 

6.J10E 01 2,13«E 01 2.176E Ol 8.791E 02 *3.757E 03 -1.099E 03 •2.6S8E 05 4,i«2E 03 5.48bt 01 2»6576«02 5,5936 01 2,9136*02 

6.S30E 01 2.006E 01 2.1306 0} 8,7916 02 -3.7B5E 03 *1,1076 03 *2,6786 03 u,j<,8E‘o3 5.156E 01 2,6866*02 5.476E 01 2,852E»02 

6,69faE 01 9.U20E 00 6.440E Oo 1,04«£ 03 -3.974E 03 »l,158E 03 -2.8UE 03 a.ittJE 03 2.a22t 01 1,261E*02 2,1706 01 1.1306*02 

6»76jE 01 7.184E 00 8,40Qe Oo U213E 03 *4,QJZE 03 *1.1746 03 *2,8566 03 4,6b5E 03 1.847E 01 9.621E«03 2.160E 01 1,1256*02 

6,8aoE 01 4.615E 00 6,7676 Oo l,398t 03 *4.09bE 03 «1,189f. 03 *2,9076 03 9,7606 03 1.186E 01 6,1606*03 1,7406 01 9,0626*03 

6,9126 01 3,8006 00 5.240E Oo 1,5286 03 -4.136E 03 *1,2016 03 *2.9566 03 9,8986 03 9.770E 00 5,0696*03 1,3976 Ol 7,0176*03 

6,9736 01 3,1106 00 4.575E Oo 1.618E 03 *9,207E 03 *1,2096 03 *S,99BE 03 9.9226 03 7.996E Oo a,1656*03 1.176E 01 6,1276*03 

7,0886 01 2.367E 00 3.590E Oo 1.729E 03 *9,2776 03 *1.2l9E o3 -3,0586 03 5,0366 03 6,1176 00 3,1976*03 9,1016 00 4,7aiE*03 

7,111E 01 2.060E 00 3,2506 Oo 1.763E 03 -4.30SE 03 *1.22«E 03 -3,0826 03 5.088E 03 5.296E 00 2.7S9E-03 8,'3576 00 4,3536*03 

7.26aE 01 2.0786 00 2.220E Oo 1,8766 03 *4.3B3E 03 -1.236E 03 *3,147£ 03 5.2736 03 5.343E 00 2,7836*03 5.707E 00 2,9736*03 

7.354E 01 2.089E 00 7.7506*01 1,9436 03 -4.422E 03 -1.242E 03 -3.180E 03 5.372E 03 5.371E Ou 2,7986*03 1.9926 00 l,038E-03 

7.35«E 01 2.089E UO 7.686E»0i 1,949E 03 *«.423E 03 -1,2436 03 -3.180E 03 5,3726 03 5.371E 00 2.798E-03 1.976E 00 1,0296-03 

7i487E 01 2.105E 00 0.000 1.988E 03 -4.489E 03 -1.251E 03 -3.2396 03 5.424E 03 5.412E 00 2,8196*03 0,000 0,000 

7,772E 01 2,1056 00 0,000 2,0736 03 -4.504E 03 -1.265E 03 -3.239E 03 5,5236 03 5,4126 00 2.819E-03 0,000 0,000 

8,1626 01 1,2606 00 0,000 2,1496 03 *4,5186 0} al.SflOE 03 *3,239E 03 5.62BE 03 3,239E 00 1.687E-03 0,000 0,000 

8*4436 01 W360E 00 0.000 2.174E 03 -S.531E 03 »1,293E 03 -3.239E 03 5,6826 03 3.096E 00 1.821E-03 0,000 0,000 

8.729E 01 1,8906 00 0,000 2.2136 03 -4,5546 03 *1,3156 03 *3,239E 03 5,7056 03 4,8596 00 2.5316*03 O.00U 0.000 

8.729E 01 1,8916 00 0.000 2,213E 03 *4,554e 03 «1«3 iSe 03 *3.2396 03 5,705E 03 4.862E 00 2.532E-03 0.000 0,000 
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PAGE 


X iMIiiAG ClJfiAG CF HL 

<»rOXJoe Oi Utbfefc 02 l.JfloE 02 2,1rt0t-03 i.307E«0<i 

O.ORlf 01 ) ■ 762E-01 1.187E 02 2.J88L-03 «.iobE-02 

4,13o6 Ol I.TOSe 01 1.3625 02 2,781t*03 4,5336-02 

O.lSlF 01 i,98«E-0t 1.3645 Og 2.449E-03 5.0U5E-02 

«,13bE 01 1.216E 00 1.3765 0? 2.3986-03 b.U2E«02 

01 2,27bt 00 1.399E 02 2,4u4E«Q3 5.254F-02 

U,2U&E 01 1.760E 01 1.5755 02 2,4:)8t»03 5.U17E-02 

а. nlOE 01 2,«96fc 01 1.B64F Oj 2.519fc-g3 B.eviE.02 

4,43lE 01 3.6551 00 1,9015 02 2.601E-03 b,B2?E.Q2 

4,48oE 01 8.450E 00 1.986E 02 2,629£-03 5,9565-02 

O.ABiE 01 2.042E-Q1 1.988E 02 2.657E-03 5.902E-02 

4.6266 01 2.425E 01 2,2306 02 2,6496-03 5.785E-02 

4 »73lF 01 l.bbOE 01 2,3955 Og -2.666E-03 5..634E-02 

4.73«E 01 fl.212E=01 2.3996 0 2 2.768E-03 S.455E-02 

«.8it£ 01 1.179E 01 2.517E O 2 2,7«2£»03 5.309E-02 

4.B79E 01 9,8945 00 2.6165 02 2.758E-03 a,5586-02 

4.9326 01 7«OBOE 00 2.691E 02 2.695E-03 4,liSE»02 

5.073F 01 1.80BE 01 2.872E 02 2.589E-03 3.474E-02 

5.28JE 01 2.28&E 01 3.100E 02 2.520E-03 2.975E-02 

S.333E 01 4.7075 00 3.148E Og 2.705E-03 J.530E-02 

S.40-7E 01 7,0086 00 3.216E 02 3,2346-03 3,3836-02 

5,0OflE 01 9.292E-02 3,2t9E 02 3.033E-03 3.6386-02 

5,48aE 01 6.418E 00 3,283E 02 3.041E-0S 3.7B8E-02 

5.S7&E 01 8.977E 00 3.353E 02 3.1S4E-03 3.662E-02 

5.625E 01 2.232E 00 3,3756 «2 3.340E-C3 3.3bOE«02 

S.62&E 01 5.797E-02 3.3766 0 2 3.329E.03 3.363E-02 

5,6326 Ol 3.2146-01 3,3795 0? 3.320E-03 3.S65E-02 

5.646E 01 8.U4E-01 3,3876 0 2 3,3306-03 i,3486-02 

5,6546 Ol 4.665E-01 S.392E 02 3,399E-03 J,299E.02 

5.682E 01 1.598E 00 3.408E 02 3,33«E-03 3.386E-02 

5.7046 01 1.266E 00 3.U21E 02 3.33SE-03 3.391E-02 

5,777E 01 0.02SE 00 3.46JE 03 S.336E-03 3.380E-02 

5.8796 Ol 5,5156 00 3.S16E 02 3,3736-03 3,3396-02 

б, 08qE 01 U123E 01 3.639E Og 3,3396-03 3.4476-02 

6.222E 01 8,9106 00 3.718E 02 3,3246-03 3,4606-02 

8,7296.01 2,5196 00 3.9116 02 3,3i9fc«o3 3,0396-02 

6,46eE’01 1.773E 01 4.088502 3.S50E-03 3.4066-02 

6.5065 01 2.936E 00 4.1175 Og 3,3415-03 3.352E-02 

6,51OE Oi 3,151E-01 4,1205 0? 3.3416-03 3.350E-02 

6.530E 01 1.5846 00 4.1365 02 3,3366-03 3.304E.02 

6,6965 01 1.273E 01 4.264F 02 3.227E-03 2.134E-02 

6 . 763 E 01 4.459c 00 4,3085 02 3.2106-03 1.9S6E-02 

6,84 gE 01 4,7236 00 4,3556 02 3,$676-03 1.S85E-02 

6.9125 Ol 3.8685 00 4.3945 02 3,1326-03 1.3496-02 

fa,973E 01 2.951E 00 4.4245 Og 3,1106-03 1.2U2E-02 

7.0686 01 4,OBOE 00 4,4646 Og 3.075E-03 9,9486-03 

7.111E 01 1.672E 00 4,4615 02 1.06JE-03 9.174E-03 

7,2646 01 5.4036 00 4.535E 02 3,0326-03 7.6276-03 

7.3546 01 2.434E 00 4,5596 02 2,9756-03 5.7456-03 

7.354F 01 3.4665-03 4.5595 Og 2.975E-03 b.73SF»0i 

7.4876 01 1.256E 00 4.S72F 02 3.017E-03 7.674E-03 

7.7726 01 2.651E 00 4.5996 02 3,0036-03 7,8346-03 

8,1626 Oi 2.431E 00 4,6235 02 2.917E-03 S.129E-03 

8,4435 01 l,0B7t 00 U.634F 02 2.913E-03 b,4liE-43 

8.7296 Ol 5.125E-01 4.639F 02 2.943F-03 6.925E-03 

8.7296 01 0,000 4,6395 Og 2.943L-03 6.928E-03 



RfcADlM, a 0064 Ml/'C* * 1 /6 Tt,F s 

to 

L* uInF Pf«fORmamC£ 


BAMjfT 


ULCWU*TE0 THRUST..... 

measured thrust.. ......... 

CA|CUlATCD SPECIFIC IMPULSE.,.,.,.. 

MtA5ii«eu SPECIFIC IMPULSE.. 

CALLi lATFU TMkiIST CuEFFiCiEfT,, ,,,,,,,,, 
MEASURED (Hrust CuEFFIUEM. 


1591, (LBF) 

1879, (LBF ) 

1989, (Lpf-SEC/LBM) 

2879. (LaF-SPC/lB*") 

0.6347 

0.7R9/ 


Rt6FNEPATlVt»C00LED £NGJnE peRFUka ANCfc 

CaICJLATEU 

SfktAh I HR US T. 6650, (LtlF) 

met t h rust,. . !6oe, llbf; 

specific impulse. 1950 , <lbf-seczlbm) 

THPVST COEFFICIENT... 0,6417 


MOMENTUM and forces 


INLET FRICTION DRAG,,,,,,,,, 
INLET MOMENTUM CHANGE,,,,,,, 
CUMBUSTDH FRICTION DRAG,,.., 

COMBUSTOR STRUT drag.,,, 

COMBUSTOR momentum change,,, 

NOZZLE FRICTION DRAG. 

NOZZLE STRUT DRAG,,,,.. 

NOZZLE momentum change,,, 

nozzle pressure integral.,., 
external friction drag.,,.,, 
EXTERNAL PRESSURE INTEGRAL,, 
TOTAL EXTERNAL DRAG,,,,,,,,, 

TOTAL STRUT DRAG.. 

CAVlTy FORCE,,.. 

CALCULATED LOAD CELL FORCE.. 
measured LOAD cell force,,,, 
FUEL VACUUM SPECIFIC IMPULSE 


119,6 ILBF) 
-712,7 (LBf) 
253,2 (LBF) 
85,85 (L8F) 
1085, (LBF) 
72,82 (LBF) 
42,33 (LBF) 
1219, (LBF) 
1334, (LBF) 
79,61 (LBF) 
-1729, (LBF) 
-1808, (LBF) 
128,18 (LBF) 
•1608, (LBP) 
-1826, (LBF) 
-1536, (LBF) 


8T ATiOnS 

N0 MIN A L COWL leaoing edge,,,.., , 

spike translation,..,,. „ , 

inlet throat,,,, 

COhL LEADING EDGE,o.... 
NOZZLe SHROUD TRAILING EDGE,,,,’, 
NOZZLE PLUG TRAILING edge.,,,.,.. 
STRUT LEAUIng edge,.,,... . 
STRUT TRAILING EDGE,,..,..,,,,,*, 
COMBUSTOR EXIT,, ... , 


39,884 ()N) 
0,3166 (IN) 
40,900 (IN) 
35.201 (IN) 
73.501 Un; 
87.293 (IN) 
56,US 7 (IN) 
65,05/ (IN) 
62,217 (IN) 


2R81,." 


PAGE 7 


Inlet 


ANGLE OF ATTACK .. 0.000 (DEGREES) 

-ASS FLOk HA1IO,.y .9859 

ADDITIVE DRAG COEFFICIENT..,,.,,,,,. 0,0004 

LtMITlNG PRESSURE hFCPVEHY EFFICIENCY,.., 0,1637 

OElTa PT2.....0.1176 (PSD 

TOTAu PRESSURE RECOVtRr - SLPENSCAir,,,,, o,40/S 
TOTAL PRESSURE RECOVERY - SobSCNIC. 0,1661 
1NLFT PROCESS EFFICIENCY - SUPERSONIC,,,, 0,8962 

INLET PROCESS EFFICIENCY - SUBSOIL.. 0,9050 

RINFIIC ENERGY EFFICIENCY - SUPEhSUN1C,,, 0,9450 
MNF.TIC ENERGY EfFKIFNCY - SUBSOMC.,,,, O.B934 
enthalpy at po • supersonic .. -6.to (btu/lBm) 

ENTHALPY AT PO - SUBSONIC,.,,.,,,,.,,,,,, 29,93 (8TU/LBM) 

CDMbU&TGR 

FUEL-AIR Ratio,. 0,0306 

EQUIVALENCE RATIO.,,,,,..1.044 

COMBUSTOR EFFICIENCY,.,,,,,,,,,,,,,,.,,,, 9,811 

TOTAL PRESSURE RATIO,,,,,,,,,,,,,,,,,,.,, 0,1580 
COMBUSTOR EFFECTIVENESS.,,. 0,7982 


INJECTOR DISCHARGE COEFFICIENTS 0.7343, 0,8017* 0,659b* 
NOZZLE 

VACUUM STREAM THRUST COEFFICIENT » CS.... 0,9220 


NOZZLE COEFFICIENT . CT,.,,,,,,,,,,,,,,,, 0,8455 
PROCESS EFFICIENCY, .. 0.8307 

kinetic energy efficiency,, ... u,e24t 


INJECTORS 

IB 

1C 

2A 

2C 

3A 

3B 


FUEL INJECTORS 

STATION 
40,400 
41,302 
44,300 
48,777 
46,250 
54,067 
56,252 
44,802 


VALVE 


E 

E 
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READIhib = 0064 BLOCK •= 211 U^F a ?93,8ll ‘i*Cn 6.0 PI e 747,249 Tt » 2962,2 

RAMdMT PfcRFORrAnCt 








S U 

M M A 

ft y 

HEP 

P R T 



p 

T 

H 


6/iMMA 

nOL*T 

SON V 

MALM 

VEL 

S 


w 

A/AC 

MAD TUNNEL 

1 

0 5 









0,000 707.299 

29e2 

659. M 

785) 

1,2999 

2o.db2 

2571 







0.000 0.386 

399 

-33,t( 

96) 

1.3967 

28,b5t 

960 

6,007 

5688 

1,628 0 

,10656 

26,9«7 

0,9873 

SPIKE TIP ns 

2 









0,600 18,050 

2962 

659.4C 

785) 

1,2998 

28.851 

2571 







0,600 16,305 

WXSC TUNNfcU 

2898 

3 

638,91 

765) 

1.2969 

28,851 

2593 

0,398 

1013 

2,081 0 

,1065b 

26,997 

0.9673 

0.000 797.899 

2968 

659. M 

785) 

1,2999 

26.652 

2571 







0.000 0,379 

SPIKE Tip ns 

396 

"33,91 
0 0 

95) 

1 ,3986 

28.851 

977 

6,027 

5890 

1.829 0 

.10507 

26,570 

0,9873 

0,60o 16,050 

2962 

659, ll( 

785) 

1 .2968 

28,851 

2571 







0,600 16,361 

INLET THROAT 

2896 

5 

639,6C 
0 3 

766) 

1,2968 

26,651 

2599 

0,392 

996 

3.061 0 

,10507 

26,570 

0,9873 

90,900 306,013 

2912 

669,H 

770) 

1.2965 

28,851 

2550 







90,90fl 15.225 

INLET UpNRSK 

1399 

6 

2lfi,8C 
0 3 

399) 

1.3550 

26,651 

1808 

2,569 

9635 

1,880 0 

,94482 

26,947 

0,1114 

90,900 306,013 

2912 

699,1( 

770) 

1,2965 

28,851 

2550 







90,900 13,085 

INLET ONNRSK 

1360 

7 

200,5{ 
U 9 

330) 

1,3562 

28,851 

1771 

2,660 

0711 

1,880 0 

,85893 

26.987 

0.1225 

9 u,90o 123,609 

2912 

669 P 1( 

770) 

1.2965 

28.851 

2550 







90.90q 106.393 

COM&USTOR 0 

2813 

6 

619,6£ 

1 3 

762) 

1,3995 

26,851 

2510 

0,885 

1216 

1,963 g 

,65893 

26j987 

0,1225 

90,910 305,931 

2911 

666.H 

770) 

1,2965 

26,651 

2550 







90.910 15.238 

combustor 0 

1395 

ais.ot 

2 21 
662 , ot 

384) 

1.3599 

28,651 

1805 

2,567 

9639 

1.881 0 

,94470 

26,947 

0.1114 

91.300 181,326 

2875 

830) 

1,3000 

26.319 

2657 







91,300 20,396 

CQMBU 3 T 0 H 0 

1690 

10 

292,51 
3 21 

663) 

1.3919 

26.319 

2070 

2,077 

9300 

2,064 0 

.95378 

27,152 

0,1111 

91.310 195.665 

2797 

662.0( 

806) 

1,3035 

26,237 

2629 







91.310 20.997 

COMBUSTOR 0 

1607 

It 

293,01 
6 21 

439) 

1.3967 

26,237 

2025 

2.122 

6297 

2,051 0 

.95357 

27,152 

0.1112 

91.375 195,709 

2785 

661,71 

802) 

1,3091 

26,225 

2629 







9 1 * 3 7 5_ ?p,783 

1805 

296j2t 

639) 

1.1969 

26,225 

3025 







COMBUSTOR 0 

12 

5 3 





2,112 

8276 

2,049 0 

.95501 

27.152 

0 . 111 b 

91,500, IBS,190 

2814 

661,01 

811) 

1 .3027 

26.258 

2635 







91.500' 22,591 

combustor 0 

1683 

13 

309,01 
6 9 

961) 

U3«29 

26,256 

3069 

2,029 

6197 

2,056 0 

,95523 

27,152 

0,1110 

«2,96p 137,989 

3063 

659,9( 

893) 

1,2902 

2t>,568 

2726 







92.960 31.829 

COMBUgTOR 0 

2189 

19 

368,It 
7 S 

611) 

1,3199 

26,565 

2325 

1,628 

3785 

2.101 0 

,94585 

27,152 

0,1121 

99,095 110,337 

J608 

639,911055) 

1,2639 

27.206 

2667 







99.095 57.112 

COMBUSTOR 0 

3135 

15 

977,9( 
8 2 

900) 

1,2806 

27.212 

2708 

1.051 

2867 

2.166 0 

•91334 

27,152 

0.1161 

99,31o )09,989 

3610 

637,6(1035) 

1,2637 

27,215 

3887 







99,310 56,66*1 

COMBUSTOR 0 

3157 

16 

882,7( 
9 2 

907) 

1,2765 

27,221 

2716 

1,026 

2786 

2.146 0 

.91175 

27,152 

0,1163 

99,800 109,289 

3588 

632,7(1098) 

1,2696 

27.206 

3879 







99,600 62,189 

combustor 0 

3161 

17 

993,6t 

10 0 

9J5) 

1,2768 

27,211 

2726 

0,968 

2639 

2.195 0 

,90620 

27.152 

0.1167 

99.810 109,228 

3587 

632,0(1098) 

1,2696 

27,206 

2679 







*•9,810 62.166 

COMBUSTOR 0 

3161 

18 

993,5( 
11 6 

915) 

1,2789 

27,211 

2726 

0,968 

2639 

2.185 0 

,90821 

27.152 

0.1167 

96.250 102.967 

306] 

697,0(1003) 

1,2916 

23,599 

2896 







«6,25o 58.797 

2709 

510.51 

««■*>) 

1,3039 

23,595 

8726 

0,956 

2613 

2.53o 0 

.66595 

27,465 

0,1238 


/- 

MUMU Q 1 VAC PHI fcTAC 

6029 9,761 Iflb.b 

9972 1,078 199,6 

9960 9,016 166,7 

9960 1,027 186.7 

9J16 66,056 160,2 
9367 62,890 161.7 
9357 16,236 161,7 
9316 68.026 160,1 
9210 63,792 155.0 0.86 0,07 
9209 63,076 155,0 0,26 0,01 

9200 6J,96b 159,7 0,26 0,0 0* 
9163 62,309 159,0 0,2b 0,03 
9108 55,635 151,3 0,26 0,20 
9100 90,906 151.0 0,26 0.79 
9098 <39,977 150,9 0,26 0,75 
9086 37.292 150,5 0.26 0,79 
9066 37,297 150,5 0,26 0,79 
9095 35,169 199,1 0.65 0,21 
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RtAOlM* o <>Ub4 rtl.OCK = 211 THE = P93.6U l.iCb 6.0 PI b /U7.2"9 11 = 2962,2 PAGt 2 

P 7 (H G*»-M HI'LWT SOM “AC^ Vf U S */A * A/AC HOP I ► 0 AC PHI fcUC 

C0P6U6T0B 0 19 12 2 

46.260 102.923 3082 6"6,9( 1003) 1.2916 23.59S 2696 

'16,260 66.773 2710 Slu,4( 669) 1,3038 23.696 2/29 0,956 26lj 2.336 0,b6542 27,465 0,1239 6096 35,168 109,1 0,65 0,21 

COPBUSlUK 0 20 13 6 

67.310 99,066 3317 635,2(1066) 1.260C 23,856 2975 

“7,310 56.317 2925 688.SC 962) 1.2932 23.857 2606 0,9bS 2709 2.356 0,60529 27,665 0,1332 «236 33,903 156,1 0,65 0,51 

COHBUsTOR 0 21 16 2 

67.335 99.025 3321 636.9(1086) 1,2798 23.660 2976 

67.335 56.396 2930 4B«,5( 943) 1,2939 23.862 2610 0,963 2707 2,356 0,60636 27,665 0.1333 «236 33.632 159.2 0,65 0,31 

CO78UST0R o 22 15 6 

68.110 95,269 3547 626,8(1166) 1,2662 26,110 3066 

68.110 56,365 3163 672,3(1016) 1.2826 26.U5 2883 0.965 2781 2.37« 0.7503c 27,665 0,1629 6363 32,627 158,9 0,65 0,60 

CQKBUSTOP 0 23 16 6 

68.775 89.817 3213 661,8(1165) 1.2867 2W32o 3105 

68.775 66,286 2736 66.6^0( 973) 1,3026 21,327 2882 1.086 3130 2.569 0,69899 27,786 0,1552 6663 36,001 160,6 1,06 0.23 

COMBUSTOR 0 26 17 2 

68,785 69,758 3216 661,7(1166) 1.2865 21,328 3106 

48..765L - .66,156 2737. 445,3-C 973) U3Q26__*i ,329 2883 1.-068 3135 2.569 0^69808 27,786 0,155" 4"65 3.6,009 160,7 1,06. 9,23. 

COMBUSTQP 0 25 16 6 

69,31s 67,003 3339 637,3(1213) 1,2805 21,666 3168 

69.315 36.675 2780 606,5( 968) 1,2996 2U4"8 2894 1,175 3396 2,562 0,65287 27,786 0,1662 4572 34,480 164,6 1.06 P,26. 

COHBU8TOR 0 26 19 4 

50,725 79,684 3664 626,8(1339) 1,2635 21,764 3252 

50,725. .31,681.3003. _346.6U.Q7Q_) 1.2871 21.772 2971 1,260 3743 2,612.0,55643 27.786 0,195.9 4815 32,364 173,3 1.06 0,36. 

COPBUSTQP 0 27 20 4 

52.825 74,636 1857 613,4(1414) 1,2522 21,977 3305 

52.825 22.012 2979 237.5(1056) 1.2B48 21.993 2941 1,474 4337 2.628 0.65606 27,786 0.2379 5086 30,736 183.1 1.06 0.42 

CUXeUsTO* 0 28 21 3 

53.325 73,921 3873 610.5U421) 1,2511. 21,999 3309 

53.325 20.337 2943. 216,6(1043) 1.2856 22,917 2926 1.521 4451 2,630 0,43742 37,786 0,2480 5136 30,257 184,6.1,06 0..42 

CUPBUsTD* 0 29 2g 4 

54,075 72,303 3919 606,q(143«> 1,2482 22,052 3321 

54.075 18,680 2944 188.2(1040) 1.2849 22.073 2919 1,567 4575 2.634 0.41233 27.786 0,2631 5203 29,313 187.2 1.06 Q,4A. 

C0HBU8T0P 0 30 23 3 

54.835 71.455 3934 602,4(1444) 1,2471 22.07s 3324 

54.835 16,800 2901 1S9.5U022) 1.2B61 22,098 2B4Z 1.625 6708 2,636 0,38992 27,786 0,2762 5263 18.529 JL89.0 1.06 0.45- 

COHBU8TDR 0 31 2« 4 ' 

55,760’ 69,335 3990 597.9(1466) 1.2434 22,141 3338 

55.760 15.486 2916 135,7(1028) 1,2845 22.167 2899 1,659 4809 2,640 0,36610 27.766 0.2963 5329 27.361 191.8 1.06 0,46 

COP8USTOR 0 32 25 5 

56.260 54.190 4456 595,6(1650) 1,2083 22,617 3440 

56.260 14.776 3505 142.6(1253) 1,2539 22.712 3102 1,535 4760 2.684 0.29494 27,766 0,3678 5503 21,820 198,1 1,06 0,61 

COMBUSTOR o 33 26 5 

56.315 61,977 4106 595,4(1511) 1,2352 22,261 3366 

56.315 11,605 29q9 7M.AU021) 1,2830 22.299 2BB5 1,770 5107 2.656 0,29401 27,786 0,3690 5507 23,333 198,2 1,06 0,50 

COPSUatOR 0 34 27 3 

56.455 61,779 4114 594,BU5l5) 1,2346 22,270 3367 

56.455 U.508 2912 71.3(1022) 1,2828 22.310 2885 1,774 5118 2,657 0.29169 27.786 0,3717 5515 23,216 196,5 1.06 0,50 

CO*0U$TOP 0 3$ 26 9 

56,535 55,262 4437 594,5(1643) 1,2100 22.600 3"37 

56,535 14.3B5 3452 129,4(1232) 1.2566 22,691 3083 1,565 4b24 2.601 0.29516 27.786 0,3675 S5c0 22.128 198,7 1,06 0,61 

COPBUsIOR 0 36 29 3 * 

Oj 56,815 56,064 4"21 593.3(1636) 1,2114 22,5So 34J3 

.56,815 13.967 3405 117,2(1213) 1.2569 22.674 3066 1,592 4881 2,679 0,29419 27.786 0,3688 5536 22,315 199,3 1,06 0,60 

COPeUsTOR 0 37 30 4 

57,041 57,800 4357 592.3('l6ll) 1.21e7 22.522 3«21 

57.04) 13,258 3281 96,3(1164) 1,2651 22.597 3022 1,645 4972 2,674 0,2937" 27,766 0,3693 5546 22,695 199,7 1,06 0,56 



»feA(,IWG » Oob« SLCCH s ill f T Kfe r ?93,011 ..Al,h 


7 U 7 *299 T1 s 29<j2,2 


PAGE 


P T n GA*I A 1*01, “T 60aV l<ACH 

COKHU5T0R 0 36 Si 5 

67,76s 60»«52 «12J 589,3(l5i8) 1.2302 22,090 3369 

67.765 10*920 2660 Oo.7(l00l) 1.2603 22,332 2660 1.832 

1x5 COPeUSTOB 0 39 32 7 

££ 66.785 112,605 3«l6 505,0(1201) 1,2765 21.&05 3165 

^ 86,765 6,112 1722 -80,fl( 501) 1,3360 21,629 2301 2,51<I 

COMBUSTOR 0 «0 33 6 

60,795 53,276 0711 579,0(1751) 1,1857 22,921 3001 

60,79$ 16,650 3893 107,3(1000) 1,2278 23,09/ 32QB J.flbn 

COMBUsTQR 0 01 30 0 

62.215 55.181 0657 570,5(1729) 1,1909 22,076 3072 

62,215. 16.590 3600 )3O.0(l3e7) 1,2307 23.031 3182 1,070 

COMBUSTOR 0 02 35 5 

60,679 07,992 0991 560,7(1863) 1,1578 23,206 3516 

60,679 20.759 0080 227,3(1600) 1,1735 23.532 3336 1,232 

COM0U3TOR 0 03 36 5 

65,055 03,900 5082 563.0(1900) 1.1500 23.339 3529 

65,055 21.122 0669 260.9(1718) 1,1563 23.637 3373 1,153 

COMBUSTOR REGEN «0 37 0 

65,055 03,900 5136 616,9(1920) 1,1081 23,265 3550 

65.055 81,971 0750 326,2(1750) 1,1306 23,562 3002 1,121 

NOZZLE Afc 05 30 5 

87.291 03.900 5002 563,0(1070) 1,1500 23,339 3529 

07.291 1,012 3005 *606,0(1025) 1,2622 20,082 2798 2,733 

NOZZLE PO ' 06 39 5 ' 

87.291 03.900 5062 S63.0U870) UISOO 23.339 3529 

87.291 0.366 2275 *686,9( 705) 1,2051 20,083 2057 3,007 

NOZZLE *E HE6EN 07 ' oo" 5 

07.291 03,900 5136 616,90920) 1,1081 23,265 3550 

07.291 1,000 3101 -567,6(1063) 1,2580 20,081 2838 2,712 

NOZZLE PO REGEN 08 01 5 

87.291 03,900 5136 616,9(1920) 1,1081 23.265 3550 

87.291 0,386 3300 -86?,§( 769) 1,2038 20,083 3089 3,057 

FICTIVE C0*BU8TR 67 60 0 

65,055 306,013 5501 563,0(2006) 1,1666 23,611 3622 

05,055 . 0.366 1025-UB8._3( oooj 1,3260 20,003. JL?J5 «,7R0 

FICTIVE NOZZLE 68 61 0 , 


VEL 8 *n * A/AC MURTM Q IVAC Phi ETAC 
5239 2,653 0.28908 27,706 0,3753 55/0 23.53/ 200,6 1,06 0,51 

5/83 2,550 0.28720 27,786 0,3777 5585 25,613 201.0 1.06 0,31 

065u 2,692 0,29723 37,786 O.jeSg 55/2 21,079 200,5 1.06 0,72 

0b9i 3,687 0,30529 27,786 0,3553 5561 22,255 200.1 1,06 0,70 

0109 2.706 0,26938 2/,766 0,3709 5502 16,079 199,5 1,06 0,88 

I860 2,713 0,26903 27.706 0,0032 5539 16,255 199.0 tj.06 0,97 

3810 2,723 0.36903 27,786 0,0032 5563 15.907 200,2 1,06 0,97 

7608 2.713 0.05600 37,766 1,9371 7306 6.657 262,9 1.06 0,97 

8518 2.713 0.02255 37,706 0,6107 7833 2,985 281,9 l,.Ob 0_,97 

7699 2,723 0.05600 27,786 1,9371 7367 6,700 265,1 1,06 0,97 

0600 2,783 9,92.3.10 27,786 6,8988 7936 2,961 280,? 1,96 0_,?7 

9361. 3,506 0,03950 27,706 2,7052 ..§356 §,757 300,7 1,06. 1 ,0.0 


87.291 25.255 0906 536,7(1060) 1.1061 23,300 3092 

87,291. 1,000 3«99 -396,0(1220) 1,2276 20,050 2960-3,296-6001 2,755 0,05600 37,786 1.9J71 6831 §,950 205.5 1,06 0,97 
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PAGE 0 


XAflS 


P*Jb 


p-0u 


PDA 


00 x 


U-IR 


0*08 


CArlALl 

P-JB/PSO 

P-JP/PTO 

P-I1B/PS0 

P-OB/PTO 


b,98lE« 

.01 

U025E 


0.000 


»4,397fe* 

-01 

0,000 


0,000 


0,000 


2,4706“02 

i ,6536 

00 

1,3726*03 

0.000 


0.000 


1.6368 

01 

1.025E 

00 

0,00(1 


*3,4146 


O.OoO 


0,000 


0.000 


1,6346 

02 

2.653E 

00 

1.3726-03 

0,000 


0.000 


3.C70F 

01 

2.2y5fc 

00 

0,009 


• 1 .6516 

02 



0.000 


0.000 


5.0536 

02 

5,706b 

00 

2,951b“03 

0.000 


4,000 


3,508E 

01 

3.890E 

00 

0,000 


o3.6266 

02 

0,000 


0,000 


U.000 


6,004b 

62 

1.047E 

01 

5.2066*03 

0,000 


0,000 


3.5J9E 

01 

3.924E 

00 

5,700E 

00 

-4,28?t 

02 

o.ooo 


0,000 


0,000 


6,8506 

02 

l,0156 

m 

5,251t*03 

1.4756 

01 

7.6286*03 


3.5208 

Qi 

3.92H 

00 

5.468E 

00 

*4,2826 

02 

0,000 


0,000 


0,000 


0,8576 

02 

l.OUE 

01 

5,25ib*03 

1,4676 

Ot 

7.586E-03 


3,5556 

01 

4.030E 

no 

3.800E 

00 

«4 »360£ 

02 

0,000 


0,000 


0,000 


7.209E 

02 

1.0436 

01 

5,3936-03 

9.834E 

OO 

5.0856*03 


3.586E 

01 

3.926E 

00 

2.1256 

00 

•4,506E 

02 

-2.562E 

0? 

•2.582E 

02 

0.000 


7.529E 

02 

1.0176 

01 

5,2S7t“03 

5.499E 

00 

2,8446*03 


3.6Q6E 

01 

3.685E 

00 

2.VUE 

00 

•4,6006 

02 

•2.610E 

02 

“2.6J0E 

02 

0.000 


7.729E 

02 

1,0005 

01 

5■172fc"03 

7.5«9E 

00 

3,9006.03 


3.646E 

01 

4.212E 

00 

«,t>2lE 

00 

•4,7921 

02 

•2,6/46 

02 

•2.674E 

02 

0.000 


8,164E 

02 

1.0906 

01 

5,6376*03 

1.196E 

os 

6,1856-03 


J.yoit 

01 

4.2206 

00 

6.772E 

00 

•5.0276 

02 

-2.853E 

02 

•2,7586 

02 

•9,4715 


8,7266 

02 

1.0926 

01 

5,6«7fc»o3 

1,7536 

01 

9,0636*03 


3.732E 

01 

4.101F. 

00 

8.05OE 

00 

•5,1416 

02 

*2,9376 

02 

•2.810E 

02 

“1.263E 

01 

9,0636 

02 

1.06U 

01 

5,488fc»03 

2i083E 

01 

1.0/76*02 


i.BOjE 

01 

3,0356 

00 

1,320E 

01 

•5.2766 

02 

•3.128E 

02 

•2.9J3E 

02 

•1.9486 

01 

9,8346 

02 

9.9256 

00 

5,1326*03 

3.436E 

01 

1.7776*02 


3.834E 

01 

S.392E 

00 

1.S6JE 

01 

•5,2596 

02 

•3.220E 

02 

•2.995E 

02 

-2.248E 

01 

1,0186 

03 

1.395E 

01 

7,2156*03 

4.040E 

01 

2,0896*02 


3.875E 

01 

7.3956 

00 

1.54.76 

01 

-5,2676 

02 

-3.364E 

02 

•3.091E 

02 

•2.629E 

01 

1,0646 

03 

1..9146 

OJ 

9,8 96E“0 3 

4,0046 

01 

2.071£»C2 


3.88jE 

01 

7.715E 

00 

1.545E 

01 

•5.2686 

02 

*3,SUE 

02 

•3.108E 

02 

•2,6906 

01 

1,0726 

03 

1.997E 

0) 

1,0326*02 

3.998E 

01 

2,0686*02 


3.S01E 

01 

8.680E 

00 

1.5686 

01 

•5.2656 

02 

•3,4496 

02 

•3.1626 

02 

•2.8716 

01 

1 ,0 94E 

03 

2.2466 

01 

1,1626-02 

4,0586 

01 

2.O98E.02 


3.932E 

01 

1*372E JU 

-l.aasE 

01..-5,3186 

02 

fti»5/7E- 

02 

•3,26 IE 

02 

“3,1606 

01 

1,1306 

03 

3.5516 

01 

1.8366“02 

4.154E 

01. 

2,14.8£*Q2 


3.9So8 

01 

1.652E 

01 

1.3875 

01 

•5.387E 

02 

*3,6546 

02 

•3.322E 

02 

“3,3196 

01 

t.isoe 

03 

4.277E 

01 

2,2116-02 

3.5896 

01 

i,856e»oa 


3,98jE 

01 

1.713E 

01 

9.95DE 

OP 

•9,5606 

02 

O3.802E 

02 

•3,4426 

02 

“3.5986 

01 

1,1876 

03 

4,4346 

01 

2,2936*02 

2,5756 

01 

1,3326*02 


4.0008 

01 

1.749E 

01 

9.866E 

00 

«S,6786 

02 

“3,8966 

02 

*3,5206 

02 

•3.759E 

01 

1,2096 

03 

4.5291 

01 

2.S41E-02 

2,5566 

01 

1.3236-02 


4.0408 

01 

2.1766 

01 

9s 1406 

00 

•5.961E 

02 

•4 »1196 

02 

•3.699E 

02 

•4.200E 

01 

1,2566 

03 

5.6306 

01 

2,9126*02 

2,5336 

Ot 

i.305E*oa 


4.04JE 

01 

-2.166E 

01 

9.745E 

00 

•5.960E 

02 

•4.12SE 

02 

•3.7046 

02 

• 4,214 E 

01 

1.2576 

03 

5•6505 

01 

2.9266*02 

2,5226 

01 

1.3Q4E-02 


4.130E 

01 

3.1356. 

01 

-9.4386 

00 

•6,8546 

02 

_if4.993E 

02 

j,4,U7E 

02 

a0,462E 

01 

1,3626 

03 

8.114E 

01 

«,196£-02 

2.4436 

01. 

1.2936*02 


4.13U 

01 

3,J46£ 

01 

9,4356 

00 

•6.069E 

02 

•5.006E 

02 

•4.JS2E 

02 

•8,5446 

01 

1,3636 

03 

8.142E 

01 

4,2106*02 

2.442E 

Oi 

1,2636*02 


4.137E 

01 

3.215E 

01 

9,412 E 

00 

•6,9426 

02 

o5 0 096E 

02 

•4,167E 

02 

o9,093£ 

01 

1,3716 

03 

8,32 IE 

01 

4,3036*02 

2,4366 

Ot 

1.2606*02 


4.15o£ 

01 

3.3496 

01 

1.159E 

ot 

•7.0B9E 

02 

.*5,2796 

02 

•4.255E 

02 

•1.024E 

02 

1.3866 

03 

8.666E 

01 

0,4816*02 

3.0006 

01 

1.5526*02 


4.24bE 

01 

3.532E 

01 

2.832E 

01 

•7.672E 

02 

•7,0/86 

02 

•4,8446 

02 

“2.235E 

02 

1.5018 

03 

9,1426 

01 

4,7276*02 

7,3306 

01 

3.790E-02 


4.409E 

01 

5.74 IE 

01 

5,6616 

01 

•7.494E 

02 

*1.1026 

03 

•6.162E 

02 

“4.05SE 

02 

1 .6596 

03 

1.480E 

02 

7.683E-02 

1.470E 

02 

7.603E-02 


4.43lE 

01 

6.0326 

ui 

5.700E 

ot 

•7.404E 

02 

•1.158E 

03 

•6.367E 

02 

“S.216E 

02 

1.7256 

03 

1,5916 

02 

6.072E-O2 

1,4756 

02 

7,6296*02 


4.0808 

01 

6.6946 

01 

5.744E 

ot 

■7.5356 

02 

•1.295E 

03 

•6.859E 

02 

“6.0926 

02 

1.78SE 

03 

1.7326 

02 

8.9566*02 

1.487E 

02 

7,6876*02 


4.481E 

01 

6.68Be 

01 

5,7436 

01 

■7,538E 

02 

•1.2V8F 

03 

*6,8696 

02 

“6.110E 

02 

1,7866 

03 

1,7316 

02 

8,950£b02 

1.487E 

02 

7.688EO02 


4.625E 

01 

s.asoi 

01 

5..U73E 

01 

•6.707E 

02 

•1.729E 

03 

•8,3096 

02 

“8.964E 

02 

1.963E 

03 

1,5236 

o2 

7.877E»02 

1.5206 

0.2. 

7.860£»J)1 


4.626E 

01 

5*8806 

<u 

5,8746 

01 

•6,699t 

02 

•1,7326 

03 

-8.319E 

02 

*9,0066 

02 

1,9645 

03 

1.S22E 

02 

7,870b«02 

1.520E 

02 

7,8616*02 


4.731E 

01 

5.296E 

01 

5.9686 

01 

•5.192E 

02 

•2.054E 

03 

•9.296E 

02 

•1.1246 

03 

2.09«t 

03 

1,3706 

02 

7,0876*02 

1.5446 

02 

7.9866“02 


4./33E 

01 

5.309E 

Qt 

5.970E. 

01 

-S.16.4E 

02 

•>2,0.0 IE 

03 

•9.3J9E 

02 

ol.l29E 

03 

2,0976 

03 

1.374E 

02 

7.1056-02 

1.5456 

02 

7,9026*02 


4.81 JE 

01 

5.730E 

01 

5.139E 

01 

•3,7976 

02 

-2.2BJE 

03 

“9.999E 

02 

“l,283E 

03 

2.194E 

03 

1,4836 

02 

7,6686*02 

1.3306 

02 

6,8776*02 


4.B77&' 

01 

4,4266 

01 

4.426E 

01 

•2.315E 

02 

*2.4546 

03 

•1.055E 

03 

«1,3986 

03 

2,2/76 

03 

U146E 

02 

5,924E“02 

1.1466 

02 

5,9246*02 


4.878E 

ot 

4.416E 

01 

4.416E 

01 

•2,2926 

02 

•2.45SE 

03 

-1.05&E 

03 

“1,4006 

03 

2,2706 

03 

1.143E 

02 

5.909E*Q2 

1.143E 

Q2 

S.9Q9E.02 


4.93JF 

01 

3.847E 

01 

3,847? 

01 

•1.1506 

02 

•2.5/8E 

03 

"1.099E 

03 

“1.460E 

03 

2,3456 

03 

9.9576 

01 

5,1496*02 

9,9576 

01 

5,1496*02 


5.0726 

01 

3.169E 

01 

3,1696 

01 

l,4«3t 

02 

»2,871E 

03 

•1.2Q46 

03 

• 1,6676 

03 

2.5226 

03 

8,2016 

01 

4.24VE-02 

8.2016 

01 

4,2416*02 


5.282E 

01 

2.201E 

01 

2.2016 

01 

4 o 4 0 0 E 

02 

“3.24,36 

03 

J.1.340E 

03 

“1.9036 

03 

3,789E 

03 

S.897E 

01 

2.9466*02 

5.697E 

01 

2,9466*02 


S.332E 

01 

2.034E 

01 

2.034E 

01 

4,9506 

02 

•3.322E 

03 

-1.369E 

03 

“1,9536 

03 

2.852E 

03 

S.2&3E 

01 

2,7226*02 

5.263E 

01 

2,7226*02 


5.4076 

Ot 

1.8S8E 

01 

1,8586 

01 

5,7036 

02 

°>3,436E 

03 

»1.4o9E 

03 

“2,0276 

03 

2.9486 

03 

4,6096 

01 

2,4076*02 

4,8096 

01 

2,4876*02 


5.483E 

01 

1,68U£ 

HI 

Uteoe 

Qi 

6.389E 

02 

•3.546E 

03 

p 1.4476 

03 

“2.Q99E 

03 

3.046E 

03 

4,3466 

01 

2,2«8Eo02 

4.340E 

01 

2,2486*02 


5.576E 

01 

1.5U9E 

01 

1.549E 

01 

7.138E 

02 

«S,6/26 

03 

•1.489E 

03 

“2.J82E 

03 

3,1646 

03 

4,0086 

01 

2,0726-02 

4,0086 

01 

2,0726*02 


5.626E 

01 

1,4786 

01 

1.4786 

01 

8.917E 

02 

•3,7356 

03 

“1.509E 

03 

•2.226E 

03 

3.209E 

03 

3.824E 

01 

1,9776*02 

3,8246 

01 

1,9776*02 


5.63iE 

01 

0.5126. 

00 

1.470E 

01 

8,9506 

02 

“3,7416 

03 

•1.511E 

03 

“2,2316 

03 

3,2166 

03 

2.2036 

0; 

1.1396-02 

3*80,46 

01 

1,9076-02 


5.645E 

01 

e.siee 

00 

1.4506 

01 

9,0546 

02 

•3,7586 

03 

•1.516E 

03 

“2.242E 

03 

3,2346 

03 

2.203E 

01 

1,1396*02 

3.752E 

01 

1,9406*02 


5.653E 

01 

1.439E 

01 

1.439E 

01 

9,1126 

02 

•3.768E 

03 

•1.5106 

03 

“2,2496 

03 

3,2456 

03 

3.7236 

01 

1.9Z5E-02 

3.723E 

01 

1,9256*02 

t\D 

5.68JE 

PI 

1,3996 

01 

1.39VE 

01 

9.2976 

02 

•3,0016 

03 

•1.528E 

03 

-2.273E 

03 

3,2606 

03 

3.620E 

01 

1.8726*02 

3,6206 

01 

1.872E-02 

CO 

S.704E 

01 

1.320E 

01 

1.3266 

91 

9,4296 

02 

•3,8276 

03 

*1.5356 

03 

“2.293E 

03 

3,3096 

03 

3,431E 

01 

1,7746*02 

3,4316 

01 

1,7746*02 


S,77oE 

01 

1.092E 

01 

1.0926 

01 

9,7576 

02 

-3.910E 

03 

-1.5S6E 

03 

“2,3556 

03 

3.4 0 2e 

03 

2,8266 

01 

1,4616*02 

2.8266 

01 

1.4616*02 


5.876E 

01 

8,112b 

00 

6.112E 

90 

9,954fc 

o2 

a 4,0 U 6 E 

03 

“1,5806 

03 

-2,42eE 

03 

3,5126 

u3 

1.582E 

01 

8,1606*03 

),5826 

01 

8,1806*03 


6.079E 

01 

1.665E 

01 

1.6656 

01 

9,9816 

02 

*4.166E 

03 

•1.6176 

03 

•2.569E 

03 

3,790b 

03 

4,3096 

01 

2.2286*02 

4.309E 

01 

2,2286*02 


8.22JE 

01 

l.bSU 

01 

1.659E 

01 

9,98 It 

02 

*«, 322E 

03 

* 1,6456 

03 

“2.677E 

03 

3.972E 

03 

8,29«E 

01 

2,2216*02 

4.2946 

01 

2,2216*02 
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XABS P"iB p»0c* PDA Gux 

6.668E 01 2,07bE 01 2,07bE 01 9,9biE 02 "6.5V5E 03 -1 

8,3056 OJ 2.085k yl 2.U9E 01 9.961E 02 "6,6«2E 03 -1 

8.509E 01 2.085E 01 2.106E 01 9,9Hlk 02 'iV,607r OJ *1 

0,529k 01 1.9B2E 01 2.1#0E <>1 9.9BJE 02 «u.b/lf 03 -1 

6.69SE 01 1 , l27t 01 9.25QE 00 1,171c. 03 -9,860k 03 -1 

6.762E 01 A.199E 00 9,135F 00 l,363fe 03 .«.896fc 03 -t 

8,8396 01 4.670E 00 6.952E 00 1,56it 03 *4,9556 03 -1 

6.911E 01 3.658E 00 4,91gE 00 1,6906 03 "5,0096 03 -1 

6.972E 01 2.800E 00 4,187J; 00 1.773E 03 -5.055E OJ *1 

7 »067E 01 1,97«E 00 J.060E 00 1,867k 03 -5.120E 03 -1 

7,11OE 01 1,600E 00 2.802E 00 1,099k 03 -b.HbE 03 *1 

7.263E 01 1.822E 00 1.8«56 00 1,995k 03 «9,2i5E 03 -1 

7.353E 01 1.9S2E 00 7.650E-01 2',050E 03 -5.249E 03" -1 

7.354E 01 1,9536 00 7,6006-01 2,056k 03 »5,249£ 03 -1 

7.«8bE 01 2.145E 00 0,000 2,0996 03 -5.306E 03 -1 

7*77lE 01 2.U0E 00 0,000 2.164E 03 -5,3)9E 03 -1 

8>16 i£ 01 1.4506 00 0,000 2,260k 03 "5.334E 03 -1 

0.9«2e 01 1.360E 00 0,000 2,292k 03 «5,34flE 03 •( 

8.728E 01 1,7456 00 0,000 2.329E 03 *5.371E 03 -1 

8.729E 04 1.766E 00 0,000 2,3296 03 *5,3/16 03 -1 


b-lB U-Ofc CA'*U P-1B/P30 P-ie^P 10 P-OS/PSO 

,716E 03 -2.076E 03 6,2B9£ (,3 5.372k 01 2,778k«02 5,372k 01 

,7JOE 03 "2.9I2E 03 6,337k 03 5,39bk 01 2,7906-02 5.S37E 01 

»731 £_ 03 "2.915E 03 «,342E 03 5.390E 01 2.7906*02 5.554E 01 

.739E 03 "2.932E 03 4,3686 03 5.129E 01 ?.652t"02 5,6426 01 

,790E 03 "3»050E 03 4,5«3k 03 2.417E 01 l,SO0t-O2 2.394E 01 

,806t 03 -3.088E 03 «,6b5k 03 2.122E Ol 1.097E-02 2.3666 01 

,82tE 03 n3,132E 03 «,760E 03 1.209E 01 6.250E-03 1.799E 01 

.833E 03 -3.176E 03 6,8«8E 03 4.666E 00 6,B95k»0J 1.271E 01 

,860k 03 -3.215E 03 6.922E 03 7.266E 00 3,767fc-03 1,0836 01 

,8506 03 -3.271E 03 5,03<>E 03 &.108E 00 2.662E-03 7.9J96 00 

.853E 03 -3.2966 03 5.06BE 03 6,161k 00 2.16U-03 7,2526 00 

,8636 03 -3,3536 03 5,273k 03 6,715fc 00 2,438fc*03 6.876E 00 

,S68E OJ -3.381E 03 5,3726 03 5.052E 00 2.613E-03 1,9806 00 

,8b8E 03 -3.381E 03 5.372k 03 5.0S«6 00 2,6136-03 1,0676 00 

,87SE 03 "3,6316 03 5,6266 OS 5,55lE Op 2,871E*03 0,000 

,8866 03 -3.6316 03 5,5236 03 5,661k 00 2,824£-03 0,000 

,9036 03 -3.631E 03 5,6286 03 3.753E 00 1.940E-03 0,000 

,917E 03 -3.6J1E 03 5,6826 03 3.571E 00 l,8li7fc-03 0,000 

,9hoe 03 -3.6316 03 9,7056 03 6.516E 00 2.335E-03 0,000 

,960E 03 "3.6316 03 5,705k 03 6.518E 00 2,336E»02 0,000 


P-OB/'HI 0 
2,7786*02 
2.663E-Q2 
2 ■8726*02 
2,917k»02 
1.23BE-02 
1,2226*02 
9,30It“03 
6,5716*03 
5,6036*03 
6,0956*03 
3.7506*05 
2,523E*0S 
1,0266*03 
1.017E-03 
0,000 



0,000 






!oi 

o ifU/sec 


SlJo 4r 
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* ^Kf. Li»«o f r -t 

«.»40t (-1 1.1/76 Hi 1.1776 02 2,|b4fc.01 *.2546-02 

4,t‘«l6 i>l t.7iV£-ul 1.174F e ?.)65t-03 -.2o*'r-02 

A,not 01 \, 7e2fc ul l.)5lf '12 r-.Pl.lt-'M <*.7(<46-<c 

«• 13 it <i i.955 6 -yl 1.3536 Jc 2,75"6-v3 5.224fc-./2 

4,1376 01 Milt 00 1.3656 02 2.394 c -03 5.3656-02 

4.150E 0) 2,2556 00 1,30»E 02 3.ftt.bt-03 5.6-/F.02 

а, i»4E 01 1.6t0t 01 1.S546 02 2,5K't"lJ 8.7l«£~02 

4,4096 01 2,5326 vl 1.6076 02 2.8186-03 /.9U6E-02 

4.(lilt 01 i»08 7£ 00 1.63BE 02 3,Ob9 t -o3 7,2366-02 

4,4BoE Oi 7.0376 00 1.90o£ 02 3,0766-03 7.231E.02 

fl.dblt Oi l,J56fe-oi 1,9106 02 3.0736-03 7,2386-02 

4.4256 Oi 2,0536 ol 2,1156 02 3,337t«0i 6,6526-02 

4.6266 01 1.3616-01 2,1166 02 2.9626-Q3 7.6406.02 

4.731E 01 1.3l9fc oi 2.248E 02 2,0056*03 7.3/JE-02 

4.7336 «1 3.1366-01 2.2516 02 3.0l7t-03 7.2676-02 

4.61J6 01 9.5926 00 2.3476 02 2.981t-o3 7.1/0E-02 

б. 8776 01 8,6316 00 2.4346 02 3.2666-03 O.220E-02 

4.8786 01 1.3266-01 2.4356 02 2,9596-03 6.9296-02 

4.931E 01 6,669t 00 2.502E 02 2,8996-03 6.594E.02 

5.0726 01 1.7o5£ 01 2.6726 02 2.8456-03 5.8O7E-02 

5.2826 01 2.3926 01 2.9116 02 2.8496-03 4.6156-02 

5,3326 01 5.6066 00 2.967E 02 2.9216-03 4.262E-02 

5.407E 01 8.3C1E 00 J.050E 02 2,8966-03 4,0136-02 

S.483E 01 8,1436 00 3.1326 02 2.6676-03 3.736E-02 

5.576E 01 9.557E 00 3.227E 02 2,8656-03 3.522E-02 

5.6266 01 3,1546 00 3.259E 02 2.839E-03 3.208E.Q2 

5,8316 Ol 4.8656-01 3.264E 02 3,026t*w3 2.8196-02 

5,6456 01 1.2156 00 3.2766 02 2,8506-03 2.7336-02 

5.6536 Ol 7-220E-01 3.283E o2 3.3726-03 2.740E-02 

5,66iE 01 2,5306 00 3.3086 02 3,0116-03 2.938E-02 

5.7046 Ol 1,9476 00 3.328E 02 2.989E-03 2.959E-02 

5.7766 01 6,3336 00 3,39}E 02 2,9266-03 2.S&5E-02 

5.8786 01 9,2126 00 3.483E 02 2.787E-03 1.7976-02 

6.079E 01 .l,625fc 01 3.6466 02 2,5426-03 3.7946-02 

6.221E 01 1.1256 01 3.7586 02 3.1056-U3 3.138E-02 

6,4666.01 2,013601 3,959602 3,1466-03 3,3656-02 

6,5056! Ol 2,7i9£ 00 3.9876 02 3,3436-03 3.1376-02 

6.5096 Ol 2,836t»01 3.969E 02 3.U556-03 3.177E-02 

6.5296 01 1,445c. 00 4.0046 02 3.4536-03 3,1836-02 

6.695E 01 1.2166 01 4.1256 02 3.3906-03 2,2746-02 

6.7&2E 01 4,4b0£ DO 4.1706 02 3.3786-03 2.0546-02 

6.6396 Ol 4.70UE 00 4.217E «2 3,3426-03 1,5646.02 

6.911E Ol 3.7516 00 4.25SE 02 3.3036-03 1.260E-02 

6.9726 m 2.760fc 00 4,2836 02 3.273t-03 l.lu46»02 

7,0677 01 3.7226 oO 4,3206 02 3,2l9£-o3 8.651E-03 

7.110E 01 1,4796 00 4.S35E 02 3.1986-03 7.822E-03 

7,2636 Ol 4,7866 00 4,3826 02 3,1706-03 6.85BE-03 

7,3536 01 2.2396 00 4.4056 02 3,1256««3 5.4U66-03 

7,3546 01 3.294E-03 4.4056 02 3.12St-03 5,4016-03 

7,4886 01 1.22UE yO 4.41/6 02 3.1776-03 7,6436-03 

7.7716 1*1 2,609t oo 4.4436 02 3.159t-u3 7,4946-03 

8.I61F Cl ?.47<>£ 00 4.46ftE 02 3.0886-43 5,5486-03 

8.4426 Oi 1.U9E 00 4.«79E 02 J.067£-y3 5.38'lE«0i 

8,7286 0, «,912e-o 1 4.484E 72 3,f8i£-03 8.iO3fc-03 

8.729F 01 0,000 4.4846’ 02 3,0e4t-li3 o,io56-03 
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HEADING « 006u SL.°C► 


211 TIMP s 297,811 MA(.m 6.0 PI s /A7.^49 TT = 
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RA^ET PERFORMANCE 


ENGINE PERpOKMf'Cf 


jNLtT 


CALCULATED THRUST imihhmii 

MEASURED ..,,,,, 

CALCULATED SPECIFIC IMPULSE., 

measured specific impulse..,, 

CALCULATED THHVST COEFFICIENT 
MEASUpEO THRUST COEFFICIENT,, 


1791. iLbFJ 
1966. (| BF1 
2135. (LBF-SEC/L0M) 
2342. UBF-SEC/LBM) 
0,7170 
C.7S63 


KEGENERATIVEdCOOleO ENGINE performance 
CALCULATE!) 

stream thrust, ..... 6078, (LbF) 

NET T tfRUS.... 1808, (LBF) 

SPECIFIC IMPULSE.,.,,,,,... 2203, (L6P-5EC/L8P) 

THRUST COEFFICIENT... 0,7396 ■ 


ANGLE OF ATTACK ... 

«ASS FLOn RATIO...,,,,,, 

ADDITIVE DRAG COEFFICIENT,... 

LIMITING PRESSURE RECOVERY EFFICIENT..,. 

DELTA PTE,,,,,,,.,,,,,,. 

TOTAL PRESSURE RECOVERY * SUPERSONIC,.,., 
TOTAL PRESSURE RECOVERY * SU8SCMC,,,,,,, 
INLET PROCESS EFFICIENCY « SUPERSONIC,. 
inlet PROCESS EFFICIENCY * SU05OMC..,,.. 
KINETIC ENERGY EFFICIENCY « SUPERSONIC,,, 
KINETIC ENERGY EFFICIENCY r SUBSONIC,.,,, 

ENTHALPY at PO - SUPERSONIC,,,... 

ENTHALPY at PO • SUBSONIC,,,,,,.. 


o.OOO (DEGREES) 
0.9873 
L.0(100 
0.1631 

0,1171 (PSD 

0.4095 

0.1654 

0.8962 

0.9057 

0.9415 

0.8897 

-8,09 (bTU/LBM) 
27,76 CBTU/L8M) 


MOMENTUM AND FORCES 


CU«BUSTOR 


INLET friction DRAG.,,,',",,,,,,,,,,,,, 

inlet MOMENTUM CHANGE... 

COMBUSTOR FRICTION DRAG,.,,,,,, 
COMBUSTOR STRUT DRAG,,, 
COMBUSTOR MOMENTUM CHANGE,,,,,,.,,,., 

nozzle friction okag, 

NOZZLE strut drag..,,,,,,,,,,.,,,,,,, 
nozzle momentum change,,,,,,, 

NOZZLE PRESSURE INTEGRAL.,,,,,,,,,,., 
EXTERNAL FRICTION DRAG.....,,.,,,,,,, 

EXTERNAL PRESSURE INTEGRAL,,,.. 

TOTAL EXTERNAL DRAG, 

TOTAL STRUT DRAG...,,,,. 

CAVITY FORCE,,,. 

calculated.LPAP.CE.LJ. fOj?CE,, J ,,,, tA ,, 

MEASURED LOAD CELL FORCE,... 

FUEL VACUUM SPECIFIC IMPULSE 0.0. 


117,7 UBF) 
-713,9 (LSF) 
260,9 (LBF) 
-2,46 (LSF) 
1223, CUBF) 
A’.75 CU8JFJ 
0,00 (L9F) 
1282. (UBF) 
1331. (LBF) 
76,14 (LBP) 
•1702, (LBF) 
•1780. (LBF) 
•2.«6 (LBF) 
•1577, (LBF) 
•1566, (LBF) 
•1393, (LBF) 
8.4, >124,7, 


FUEL-AIR RATIO,,... 0,0311 

EQUIVALENCE RATIO... 1,060 

COMBU8TDH EFFICIENCY,.,,. 0,969 

TOTAL PRESSURE RATIO,..,..,,,,,,, 0.1436 

COMBUSTOR EFFECTIVENESS.. 0,8704 

INJECTOR DISCHARGE COEFFICIENTS 0,7439, 0,7769, 0,7003, 


NOZZLE 

VACUUM stream THRUST COEFFICIENT • C8••■• 0,9336 


NOZZLE COEFFICIENT . .. 0,8464 

PROCESS EFFICIENCY,.,,,,,,,,,^,0.8248 
KINETIC ENERGY EFFICIENCY,,,,,,. 0,8490 


STATIONS 


FUEL INJECTORS 


nominal COnl LEADING EDGE,, 
SPIKE TRANSLATION,...o.,,,, 
inlet throat,,,,,,,,,,,,,,, 
COWL LEADING EnGE,,,,,,,,,, 
NOZZLE SHROpO trailing edge 
NOZZLE PLUG TRAILING EDGE,, 
STRUT LEADING EDGE,,,.,,,,. 
STRUT TRAILING EDGE,,,,,,,, 
COMBUSTOR EXIT,,... 


34,864 (IN) 
0,3148 (IN) 

40,406 (IN) 
35.194 (IN) 
73,519 (IN) 
67.291 (IN) 
56,455 (IN) 
65,055 (IN) 
65,055 (IN) 


STATION 

40,400 

41.300 

44.300 
46,775 

46.250 
54,065 

56.250 
44.800 























































Reading 65 


t = 164.03 sec. 
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o U 466 UtOCK = bO TlMt e 


6.0 PI = /t»9,/44 i| s iOJg,t> 
R/SmJET PERFORMANCE 

S 0 » * A R Y « f PORT 


CA-M mOL-T SONV MC.H VF L i> »/ A 1 A/AC 

w iNC TUNNEL 1 0 5 

O.OOo 749.749 3035 O01,4( «()7J 1,2920 20,852 2600 

O.OOo 0.399 «H «29,01 lO“) 1.3909 20.051 999 5,9o0 5964 1.031 0,10730 20,953 0,9007 

SHH6 U«» 60 2 0 3 

0.600 10.075 3030 001,u( 8(>7) 1,2925 20,051 2600 

0.000 10,256 2962 659,5( 70S) 1,2908 2o,0Sl 2571 0,007 1007 2.080 0,10730 26,953 0,9007 

*IH TUNNfcL 3 0 0 

0.000 709,709 3035 601,o( 8 0 7) 1.292a 28.652 2e00 

0,000 0.380 009 .J0.9C qB) 1,3988 28,«51 993 6,015 5970 1,831 0.10377 26.0e7 O.qbO/ 

SPIKE 1 IF' Nb 4 0 o 

0,60o 10,075 303« 601,4C 8o7) 1,2925 20,061 2600 

0,600 lb.390 2968 661.K 787) 1.29U6 20.051 2573 0,391 1006 2,088 0.10377 26,067 0,9007 

iNCtT Throat 5 o « 

00,900 300,203 2999 670,5C 796) 1,2938 28,051 2536 

OO.OOo 15.930 1067 233,9( 363) 1,3507 20.651 1808 2,530 067U 1,891 0.94777 26.953 0,1110 

INLET UPNR5K 6 0 3 

OO.OOfl 300.203 2999 670.5C 796) 1.2938 20,851 2506 

“O.OOo 13.68? 1010 218,9( 3a») 1.3500 20,051 1810 2,621 0750 1,891 0,86161 26,953 0,l22i 

INLET ONNHSK 700 

00,000 125,005 2999 670,5( 796) 1,2937 28,851 2506 

00.000 107.781 2897 639,8t 76*) 1,2969 28,851 2505 0,087 1200 1,951 0.86161 26,953 0,122} 

COFEUsTOR 0 6 l 0 

00,410 299,522 2999 &70,5C 7q6) 1,2938 20,851 2586 

00.010 15,909 1068 230.J( 3 6 4) 1.3507 28,05l 1609 2,527 0672 1.891 0,90765 26,953 0.1110 

COMBUSTOR 0 9 2 o 

01,320 836,053 2990 667,9( 79«) 1,2900 28,051 2582' 

01,320 18,520 1616 273.9( Oo3) 1,3027 28,651 1930 2,296 0000 1.906 0.95000 26,953 0,1108 

COPdUsTOR 0 10 3 0 

01,309 232,613 2990 667,7f 793) 1.2900 28,85i 2562 

01,389 18.730 1627 276,9t O 0 6) 1,3021 28,851 1900 2,279 0022 1.907 0.95009 26.953 0,1107 

COMBUsTOR 0 11 0 3 

01,500 226,001 2908 667,3{ 793) 1,2901 28,851 2561 

01,500 19,078 1606 202,0( Oil) 1,3012 28,051 1951 2,251 039} 1,909 0.95023 26,953 0,1107 

COMBUSTOR 0 12 5 5 

«2,o6o 197,700 2975 663,3C 709) 1,2905 26,851 2576 

02,06o. 20.511 1726 303,t,( 4 3 3) 1.3370 28.651 1990 2,}27 0202 1,917 0,90130 26,953 0,1 116 

COMBUSTOR 0 13 6 0 

00,109 105,032 2906 65S,1( 781) 1.2953 20,051 2565 

“0,109 20.030 1727 303,9{ 033) 1,3370 28,051 1995 2,}01 0J92 1,919 0.90796 26,953 0,1159 

combustor o 10 7 a 

U0.310 183,950 2940 650,Ot 7sO) 1,2950 28,051 2564 

Ou,3lo 20.050 1728 30o,l( «33) 1.3373 28.051 1995 2,09/ 0185 1,919 0.90670 26,953 0,1161 

COMBUSTOR 0 15 0 0 

«O,0flo 1B0.514 2936 651,6< 778) 1.2957 28.051 2561 

00,800 20.138 1733 305.5< 0 3 5) 1,3371 26.851 1998 2,003 4162 1,919 0.90323 26,953 0.1165 

COMBUSTOR 0 16 9 4 

00,82(1 100,330 2936 651,5C 778) 1,2957 20,651 2560 

“0,824 20.150 1733 305,6( 0 3 5) 1.33/1 20,051 1998 2,002 4l6l 1,919 0,90323 26,953 0,1165 

COMBUSTOR 0 17 10 0 

“6,260 164,950 2915 6«5,2( 7? 1) 1,2963 28,851 2552 

“6,260 19.274 1739 307.2( O36) 1.3366 28,051 2001 2,055 4113 1,923 0.05116 26,953 0,1236 

C0P8OSTOB 0 18 11 4 

O/.310 151.882 2901 601,o{ 7 0 7) 1.2968 20,051 2506 

07.310 17.983 1735 30b.2( 636) 1.3370 20.651 2000 2.047 4093 1.92a u.7918/ 26,653 0,1329 



MUM* U IVAL PHI tTAC 

5097 4,945 189.1 

4961 1,746 104,} 

*>953 9,626 189.2 

4933 1.623 189.2 

03o9 6b.047 162,1 
0011 63.657 163.6 
0“U 16,609 163,6 
4360 60,009 162,1 
0205 65,561 157,5 
0236 65.320 157,2 
4220 60,047 156,6 
4101 62,061 153.6 
0106 59,100 152,4 
4101 50.966 152.2 
0000 S8,u?j 151,7 
4007 50,002 151,6 
4056 54,001 l5U«5 
4041 50,365 149,9 
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READING a 0065 BLOCK » 60 TIRE = 166,043 MACH 6,0 PI = 749.749 TI = 3034,6 




P 

T 

H 


GAMMA 

MOLPT 

SCJNV 

MACH 

VEL 

3 

w/A 

w 


CORBUsTOR 

0 

19 

12 4 











47.349 

151.372 

2901 

640,6( 

7fc7) 

1.2960 

28.651 

2546 







47.349 

17,885 

1734 

308,9( 

«35) 

1.3370 

26.851 

1999 

2,048 

4094 

1,926 

0.78634 

26,953 


combustor 

0 

20 

13 5 











48,110 

143,678 

2891 

637.9f 

764) 

1,2971 

26.851 

2542 







«8,'Uo 

16,507 

1716 

300,8( 

43O) 

1.3379 

28,651 

1969 

2,065 

4107 : 

1.930 

0,73779 

26,953 


CORBUsTOR 

U 

21 












48,799 

138.219 

2683 

635.51 

762) 

1,2973 

28,851 

2539 







48,799 

14,594 

1674 

289,9( 

4i9) 

1,3396 

26,651 

1966 

2.116 

4161 : 

1.932 

0,b7715 

26,903 


CORBUgTQR 

0 

22 

15 3 











49,329 

135,470 

2»77 

633.91 

760) 

1,2975 

26,651 

2536 







49,329 

‘13.173 

1636 

279,21 

409) 

1,3«17 

28.651 

1945 

2.166 

4213 : 

1.933 

0.63330 

26.953 


CORBUsTOR 

0 

23 

16 5 











50,739 

126,614 

2884 

629.9( 

757) 

1 ,2979 

28,851 

2531 







50,739 

10.479 

1561 

259.it 

388) 

1.3455 

26,851 

1903 

2.204 

4308 ] 

1.93b 

0,53974 

26.953 


COHfiUgTOR 

0 

24 

17 4 











52,839 

115,150 

2848 

625,01 

752) 

1,2984 

28.651 

2524 







52,839 

7,984 

1483 

238.11 

367) 

1.3498 

28.851 

1857 

2,309 

4400 1 

1.941 

0,44238 

26.953 


CORBUsTOR 

0 

25 

18 4 











53,339 

113,785 

2844 

623,91 

751) 

1,2966 

28.851 

2523 







53.339 

7.505 

1461 

232,51 

362) 

1.3510 

28.851 

1845 

2,399 

4426 1 

1.942 

0.42430 

26,953 


CORaUsTOR 

0 

26 

19 4 










ys (5 

54,089 

111,602 

2839 

622,51 

749) 

1,2987 

26,851 

2521 






a 

54,089 

6,887 

1434 

225.11 

35") 

1.3527 

28,851 

1888 

2,439 

4459 1 

1.942 

0.39996 

26.953 

Z, w 

CORBUsTOR 

0 

27 

20 4 










Q 

54,849 

109,057 

2835 

621.11 

7«8) 

1,2989 

26,651 

2519 






Q § 

54,649 

6,371 

1411 

219.01 

348) 

1,3540 

28,851 

1814 

2.472 

4485 ] 

,.943 

0,57822 

26,953 

S tj> 

CORBUsTOR 

0 

28 

21 5 










B 

55,76o 

105,740 

2830 

619,61 

746) 

1,2990 

26.851 

2517 







5S,76o 

5,864 

1389 

213,31 

343) 

1,3553 

26,851 

1801 

2,504 

4509 1 

,.945 

0.35545 

26,953 

© s 

CORBUsTOR 

0 

29 

22 ‘ 4 











56,27 0 

92,242 

2828 

618,91 

746) 

1,2941 

28,85} 

2516 






£ g 

56.274 

4.492 

1341 

200.71 

330) 

1.3582 

28,851 

1772 

2.582 

4574 1 

, .954 

0.28610 

26.953 


COMBUSTOR 

0 

30 

33 5 










§ $ 

56,325 

92,121 

2027 

618.91 

748) 

1.2991 

28,851 

2516 







56.329 

4.473 

1340 

200.51 

330) 

1,3583 

28,651 

1771 

2.584 

4576 1 

,.954 

0.28524 

26.953 


CORBUsTOR 

0 

31 

24 5 











56,469 

91,786 

2827 

618,71 

746) 

1,2991 

28,851 

2516 







56,469 

4.430 

1337 

199,61 

329) 

1,3584 

28,051 

1769 

2,588 

4570 1 

,.955 

0,28314 

26.953 


COMBU0TOR 

0 

32 

25 4 











56,549 

93,011 

2826 

618,61 

745) 

1.2991 

28,851 

2515 







56,549 

4,474 

1336 

199.51 

329) 

1.3585 

20.851 

1768 

2,590 

4580 1 

,*954 

0,28636 

26,953 


CORBUsTOR 

0 

33 

26 4 











56,829 

93,223 

2825 

618,31 

745) 

1.2991 

28,651 

2515 







56.829 

4,441 

1332 

196,41 

328) 

1,3587 

28,651 

1766 

2,5?5 

4583 1 

,.953 

0.28536 

26.953 


CORBUsTOR 

0 

34 

27 4 











57,065 

93,433 

2824 

618,01 

745) 

1,2992 

28,851 

2515 







57,035 

4,421 

1329 

197,71 

327) 

1.3589 

28,851 

1760 

2,600 

4586 1 

.953 

0.28483 

26.953 


CORBUsTOR 

0 

35 

28 3 











57,779 

93,250 

2822 

617,11 

7a«) 

1,2993 

26,851 

2513 







57.779 

4.313 

1320 

195.21 

325) 

1,3595 

28.851 

1758 

2.613 

4595 1 

,.953 

0,28041 

26,953 


CORBUsTOR 

0 

36 

29 3 











58,799 

93,495 

2818 

616,11 

743) 

1,2994 

28,851 

2512 






r\3 

,58,799 

4,257 

1312 

193.31 

323) 

1.3599 

28.651 

1754 

2,623 

4600 1 

,.952 

0,27862 

26,953 

.ps CORBUsTOR 

0 

37 

30 5 










C*; 60.809 

94,490 

2«12 

614.ai' 

’4l) 

1,2996 

28,851 

2S10 







60,809 

4.459 

1322 

196,71 

325) 

1.3594 

28.851 

1760 

2.601 

4577 1 

,.951 

0.28632 

2b,953 


A/AC 

6.133b 

0.1426 

0,1554 
0.1662 
0.1950 
0.2379 
0.2460 
0,2631 
0.2762 
0,2961 
0.3676 
0,3669 
0,3717 
0,3676 
0,3668 
0,3693 
0,3753 
0,3777 
0.365U 


NORTH G IVAC 
4041 50,165 149,9 
4044 47,069 160,0 
40fa6 43,185 160.9 
4090 41.459 151.7 
4132 36.132 153.3 
4172 30,249 154,8 
4164 29.184 155.2 
4200 27,716 155.6 
4211 26,364 156,3 
4222 24,906 156,6 

4255 20.338 157,9 

4256 20,283 157.9 

4257 20,145 157,9 

4258 20,360 156.0 

4259 20,327 158,0 

4260 20,300 156,1 
4264 20.024 156,2 
42b5 19,916 158,2 
4251 20.508 157.7 


PHI ETAC 



244 


60 TIME » 160,043 MAC« 


PAGt 3 


READING « 0065 BLOCK 


pi c 709.709 TT s 3030,6 


p T H GAMMA MOL*T SONV MACH VEL. S n/A " A/AC MORI M Q JVAC PHI ETAC 

COM6U5TOR 0 36 31 6 

62.229 9S.195 2809 613.0( 7«0) 1,2997 26.B51 2508 

62.229 0,627 13}0 198,OC 327) 1,3588 28,851 1765 2,583 9559 1,950 0,29613 26,953 0,3553 0201 20,983 157.3 

COMBUSTOR 0 39 32 5 ' 

60.69J 87,005 2803 6il,S( 7 3 8) 1,2999 28,851 2506 

60,693 0.060 1300 201,5C 331) 1,3580 28,851 1773 2,550 0529 1,955 0.28070 26,953 0,3709 0223 19.759 156.7 

COMBUSTOR 0 00 33 3 

65,069 80,902 2802 611,1( 738) 1,2999 28,851 8505 

65,069 0,155 1305 201,9( 3jl) 1,3579 28,851 1770 2,550 0525 1,961 0.26096 26,953 0,4032 0220 18,352 156.6 

NOZZLE IE ' t| 31 3 » ' 

67.305 80,902 2802 611,It 738) 1,2999 28,851 2505 

87.305 0,378 696 38,7( 166) 1.3906 28,851 1293 0.138 5352 1.960 0.03032 26.953 1,9371 0671 0.519 173.3 

NOZZLE PO Og 35 3 

87.305 80,902 2802 6il,l( 738) 1,2999 28,851 2505 

87.305 0,399 707 01,2E I7I) 1.3902 28.851 1303 0.098 5300 1.961 0,05631 26,953 1,0666 0665 0,670 174,1 

PICTIvE C0MBU8TR 62 55 0 ‘ ' 

65,069 300,203 2801 611,1( 736) 1,2999 26,851 2505 

65.069 0.399 007 •12,0( 1J7) 1,3991 28,651 1083 5,150 5580 1,870 0.06509 26,953 1,2309 4600 7,019 178,3 

FICTIVE NOZZLE 63 56 0 

67.305 202,556 2775 603,2( 7j0) 1,3007 28,051 2090 

67,305 0.236 030 •20,71 1q5) 1,3990 28,851 1023 5,071 5606 1,882 0.USO32 26,953 1,9371 0808 0,732 178,0 
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READING e 0065 BI.OCK 


60 TIRE = 194,033 MACH 


749,7«9 TT 


3034, 


PAtfc 


XA6s Pm 10 P-08 POA QQX U"IB 

6.9&1E.01 1,0506 00 O r UOO -4,4006=01 O.OUO 0,000 

1 , B3fct 01 1.05 01 00 0,000 =3,4966 01 0,000 0,000 

3,07q£ 01 2,170E 00 0,000 -1,6556 02 0,vu0 0,000 

3,5ogE 01 3,80 06 OO 0,000 »S,615E 02 O.OoO 0,000 

3,52}E 01 3.8996 00 5.6B5E Oo -4.299E 02 0,000 0,000 

3.521b 01 3,9006 00 5,85lE Oo -4.299E 02 0.000 0,000 

3.565E 01 3,9bOE 00 3.920E 00 -4,3bS6 02 0,000 0,000 

3.5886 01 3.892E 00 2.0506 Oo =“.5126 02 -1.3856 02 -1.3856 02 

3,60fcE 01 3.860E 00 2.78SE Oo -4,6066 02 -1.400E 02 -1.4006 02 

3,6486 01 «.20te 00 4.4906 Oo -4.796E 02 -1.434E 02 -1.4346 02 

3.70jE 01 4.16SE 00 6.641E Oo -5.032E 02 -1.646E 02 -1.479E 02 

3,73flE 01 4,052g 00 7.975E Oo -5,1506 02 -1.7J4E 02 -I.S09E u2 

3.603E 01 3.815E 00 1.J26E Oi -5.279E 02 -1.9206 02 -1.574E 02 

3.836E 01 Si357E 00 1,5776 Oi -5.2S8E 02 -2.015E 02 -1.613E 02 

3.8756 01 7,19 IE 00 1.534E Oj -5.256E 02 -2.145E 02 -1.6756 02 

3.883E 01 7.S60E 00 1,5256 Ot -S.2S7E 02 »a«1732 02 -1.6896 02 

3.901E Oi 8,4106 00 1,5516 01 -S.250E 02 -2.241E 02 -1,7276 02 

3.93«E 01 1,3786 01 1,5976 01 “5,3026 02 =2.3/76 02 -1.8066 02 

3,95oE Oi 1,6416 01 1.228E Oi -5.J74E 02 =2.4496 02 -1.851E 02 

3.9836 01 1,7026 01 4.750E Oo =5,6206 02 =2.6086 02 -1,9566 02 

4,00 qE Oi i,733g 01 4.595E Oo “5.779E 02 •2,6986 02 -2,0l8E 02 

4,04oE Oi -2,0326 01 4.336E 00 »70E 02 -2,9226 02 =2.174£ 02 

4.041E Oi -2.040E 01 4,22$E 00 =6,179E 02 *2.9286 02 •2.178E 02 

4,1326 Ot 2,7226 01 3,4016 00 =7,2366 02 -3,6186 02 -2,5826 02 

4»139E 01 2,77IE 01 3,3«2E 00 =7.3186 02 -3.679E 02 -2.613E 02 

4,15oE Oi 2.854E 01 3.7406 00 -7,4606 02 -3,7666 02 -2,668E 02 

4.246E Oi 1,0466 01 7.174E 00 -8,0706 02 -4,8726 02 -3.163E 02 

4,41 lE 01 1,4806 01 1.3076 01 -8.123E 02 =7,0886 02 -4.Q20E 02 

4.43lE 01 1,5326 01 1.2786 Oi -8.1366 02 -7.363E 02 -4.121E 02 

4,48o£ 01 1,6616 01 1,2066 01 -0,1896 02 =8.0166 02 -4.361E 02 

4,48 2 £ Oi 1.660E 01 1,203E Oi -8.193E 02 -8.046E 02 -4.373E 02 

4.626E 01 1,6116 01 9.937E Oo -8.258E 02 -9.747E 02 -5.042E 02 

4,73iE 01 1,5766 01 8,4076 Oo -8.238E 02 -1.089E 03 -5.490E 02 

4,735E Oi 1,5526 01 8,3506 00 -8.229E 02 -1,0936 03 -5,514; 02 

4.0116 Oi 1.090E Oi 9,4816 Oo =8,0086 02 -1.171E 03 -5.827E 02 

4,88oE 01 1,0506 01 1,0506 01 =7,763E 02 -t,23SE 03 t»6.097E 02 

4.933E 01 1,129e 01 1.129E Oi -7.462E 02 -1.280E 03 -6.2976 02 

S,074E'01 4,6126 00 4.612E Oo -6.874E 02 -1.366E 03 -6.795E 02 

5,204b 01 6,5256 00 6.525E Oo -6,2616 02 -1.52UE 03 -7.445E 02 

5,33/(6 01 6,0256 00 6,0256 00 -6,0986 02 -1»5«8E 03 -7.58UE 02 

5.40o£ 01 5,0816 00 5,0016 00 -5,6836 02 -1.5886 03 -7,7816 02 

5.48SE Oi <M25E 00 4.125E 00 =5,7086 02 =1.6256 03 -7,9676 02 

5,5766 01 3,4696 00 3.469E 00 -5,5316 02 -i,bb4E 03 -8,1716 02 

5,62?6 01 3,0996 00 3,0996 oo -5,175E 02 -l,o03£ 03 -6,2676 02 

5.633E 01 1,6506 00 3.0606 Oo »5,166E 02 -1.6896 03 -8.275E 02 

5.647E 01 1,6506 00 2,9596 00 -5,1476 02 -1.6906 03 -8.2976 02 

5.65sE 01 2,9026 00 2,9026 Oo -5,1356 02 -1,6926 03 «8,3o96 02 

5.683E 01 2,7006 00 2,7006 Oo »5,099E 02 -1.701E 03 -8.3316 02 

5.705E 01 J.9256 00 2.925E Oo -5.071E 02 -1.7U8E 03 -8.302E 02 

5,77aE 01 3,6456 00 3,6456 oq -4,9826 02 -I.T3L6 03 -8,4766 02 

5,88oE 01 3.5626 00 3.562E Oo -4.8996 02 -1.760E 03 >8,5855 02 

6.00 lE 01 1,5756 00 l,575E 00 »4,093E 02 -1.0O6E 03 =8.7406 02 

6,2236 01 1,2376 00 1.237E Oo =4,0936 02 -1.8J2E 03 -0.836E 02 

6.4696 01 2,5886 00 2,5886 00 =4,8936 02 -1.8656 03 -O.OaBE 02 

6,5078 01 4.275E 00 2.7946 00 »4,093E 02 -l,0V3E 03 -9.0866 0? 

6.51l£ 01 4,2/56 00 g,015E' 00 =4,093E 02 -1.6VUE 03 -9.090E 02 


0-08 CAWALL P-IB/P30 P-1B/PT0 P-087P30 P-OB/PIO 

0,000 2,4706-02 2.6306 00 1.4006-03 0,000 0,000 

0,000 1«6i4E 02 2,6306 00 1.4006-03 0,000 0.000 

0,000 5.0S3E 02 S,43bE 00 2.6946-03 0,000 0,000 

0.000 6,8046 02 9.720E 00 5,1755-03 0.000 0,000 

0,000 6,8606 U2 9,7676 00 5.2006-03 1.4746 01 7,8496-03 

0,000 6,8636 02 9.7696 00 5.2016=03 1.466E 01 7.803E-03 

0.000 7,2016 02 9.895E 00 S.2686-03 9.836E 00 5.2376-03 

0.000 7,5356 02 9,75uE 00 5,1916-03 5.135E 00 2.734E-03 

0,000 7,7216 02 9,b7o6 00 5,1485-03 6.978E 00 3,7156-03 

0,000 8,1576 02 1.052E 01 5.6036-03 1.125E 01 5,9886-03 

-1.666E 01 8.718E 02 1.043E 01 5,5555-03 I.664E 01 8,8576-03 

-2,2526 01 9.070E 02 1.0156 01 5.4056-03 1.998E 01 1,0646-03 

•3,4576 OI 9,8256 02 9.5S7E 00 5,088£»o3 3.322E 01 1,769 £-v2 

*4,0266 01 1.019E 03 1.3426 01 7,1456-03 3.952E 01 2,1046*02 

-4.&99E 01 1,0636 03 1.8016 01 9,5915-03 3,8426 01 2.046E-U2 

-4,8346 01 1.072E 03 1,8946 01 U0Q86-O2 3»B2QE 01 2,0346-1/2 

-5,1456 01 1,0936 03 2,1076 01 1,1226=02 3.885E 01 2,0886-02 

-5,7056 01 1,1316 03 3,452E 01 1.8306=02 4,0036 01 2,1316*02 

-5.9786 01 1.150E 03 4.HIE 01 2.1696=02 3,0776 01 1.6386-02 

=8,5266 01 1,1086 03 4.263E 01 2,2706-02 1.1905 01 6,3356-03 

=0,8O7E 01 1,2086 03 4,3426 01 2.3126-02 1.1516 01 6.1296-01 

-7,4026 01 1.3556 03 5,0916 01 2.7106=02 1,0616 01 5,8486-03 

-7.3006 01 1.2566 03 5,1696 01 2,7206-02 1.0596 01 5,&36E=&3 

-1,0386 02 1.3646 03 8,8196 01 3,8316-02 0,5196 00 4,5366=03 

=1,0666 02 1,3726 03 6,941E 01 3*8956-02 8,3726 00 4.4586-03 

-1.U9E 02 1.3656 03 7,1496 01 3.8066-02 9.369E 00 4,9866-03 

•1.709E 02 1,5006 03 2.6216 01 1.3956-02 1,79/E Oi 9,5686*03 

-3,0686 02 1,7006 03 3.706E 01 1,9736-02 3.275E 01 1,7436-02 

-3.2486 02 1,7246 03 3.839E 01 2.044E-02 3,2016 01 1,7046*1)2 

•3.6556 02 1,7846 03 4,1626 01 2.2166-02 3,0226 01 1,6096-02 

-3,6745 02 1,7075 03 4.160E 01 2,2156-02 3.014E 01 1,6056-02 

=4,7046 02 1,9636 03 4,0376 01 2,1496-02 2.489E 01 1.3256-02 

-5,3916 02 2.0936 03 3.9476 Ot 2.1026-02 2.1066 01 1,1216=02 

=5,4166 02 2,0986 03 3,8866 01 2,07O£=O2 2.Q92E 01 i,1146-1/2 

=5,8056 02 2,1936 03 2.731E 01 1.4546-02 2.375E 01 l,265Eo02 

=6,2556 02 2,2/96 03 2.631E 01 1,4016-02 2.631E Ol 1,4016=02 

=6.506E 02 2,3466 03 2.029E 01 1.5o66=02 2.829E 01 1.5066=02 

=7.0706 02 2,5236 03 1.155E 01 6.1526=03 U155E 01 6,1526=03 

=7»752E 02 2,7696 03 1,6356 01 8,7036=03 i,635E 01 8,7Q3£*o5 

07.8976 02 2,8536 03 W509E 01 0,0366-03 U509E Oj 6.0366=03 

=0,0996 02 2.949E 03 1.2726 01 6,7776-03 1,273£ 01 6»7?7£=u3 

=8,2626 02 3,0466 03 1,0336 01 5,5026-03 1,0336 01 5,5026=03 

-8,4736 02 3.164E 03 8,6916 00 4,6276-03 8,6916 00 4.627E-03 

•8,SbbE 02 5.209E 03 7.764E 00 4,1346=03 7.76«E 00 4,1346=03 

-8,5756 02 3,2166 03 4.133E 00 2,2016=03 7,b65E 00 4.081E-03 

*8,5996 02 3,2346 03 4.133E 00 2,2016-03 7.413E 00 3,9476-03 

=0,6136 02 3.2446 03 7.269E 00 3.8706-03 7.8696 00 3,07OE=O3 

=8,6626 02 3,2806 03 6.764E 00 3.801E-03 6,7646 00 3.6016-03 

-8.702E 02 3,3096 03 7,3276 00 3.9016-03 7,3276 00 3,9u!6*o3 

-8,6346 02 3.4026 03 9,1316 00 4,6626-03 9,1316 00 4,8626-03 

=9,0206 02 3,5326 03 B.924E 00 4,7526-03 6.924E 00 4.752E-03 

-9.321E 02 J./90E 03 3.94SE 00 2.101E-03 3.945E OO 2.101E-03 

-9.489E 02 3,9726 03 3.1006 00 1,6516=03 3.100E 00 1.651E=1)3 

=9,7976 02 a.ZSOE 03 6,4826 00 3,“516=03 6.4026 00 3.451E-03 

-9.046E 02 4.J376 03 1,0716 01 5.702E-03 6.9906 00 3,7266=13 

= 9, 85 IE 02 9 , 5426 03 1.071E 01 5,702t-03 /,055E 00 3.755E-03 
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60 TImE a 184,033 HACn 


749,749 7T = 3030 


PAGE 5 


XABs P.1B 

6,^3lfc 01 «,076E OO 

6,6V7fc 01 2,4406 00 

6, Ibnt 01 1.970E 00 

6,e«lE 01 1,0306 00 

6,91jb 01 1.7B7E 00 

6,97«E 01 2,090b 00 

7.06QE 01 1,0156 00 

7,1126 01 1,11OE 00 

7.26JE 01 9.187E.01 

7.28o6 01 9,00OE«01 

7.355? 01 8.766E-01 

7.355E 01 fl,7b«E-01 

7.488b 01 6.35UE-01 

7.773E 01 8.4006-01 

8,1636 01 1.2606 00 
B.444E 01 U00S6 00 

8,7306 01 1,2306 00 

8.730E 01 1,2306 00 


P-OB PDA 

2.9266 Oo -a,8936 02 
6,3606 Oo «a,a70fc 02 
a.0026 Oo •3,766t 02 
3,1925 Oo -3,03«b 0? 
2.060E Oo «2«099£ 02 
2.109E 00 "2,0606 02 
£.1866 0 0 "t.oalE 02 
1.973E Oo -1.210E 02 
1,2206 Oo "6,028b 01 
1.217E Oo "5.572E 01 
1.205E 00 -1.866b 01 
1,2056 Oo -1.638b 01 
0,000 1,6986 uQ 

0.000 3,519b 01 

0,000 7.986E 01 

0,000 1.064b 02 

0.000 1.326E 02 

0,000 1,328b 02 


QOX U-1B 

-1.899E 03 -9,11 Ob 02 
"1.933E 03 -9.261E 02 
-1,946b 03 -9.294E 02 
-1.9P1E 03 "9.338b 02 
•1.976E 03 -9.372E 02 
•1,9896 03 "9.396b 02 
•2,009E 03 -9,a30E 02 
•2,017E 03 >9,aa3b 02 
•2,0416 03 -9,486b 02 
•2•Q93E 03 -9.489E 02 
-2•064E 03 -9,508b 02 
-2.064E 03 -9.608E 02 
"2,0/66 03 "9.638b 02 
-2,0«2E 03 -9.594b 02 
■2,0886 03 -9.657E 02 
■2.094E 03 "9.718E 02 
-2.106E 03 "9.831E 02 
"2.105E 03 -9.831E 02 


o-oe cawAll 

«9,b77b 02 4,368b 03 
•1.008E 03 4,683b 03 
-1.017E 03 4.665E 03 
•1.027b 03 a,7bOE 03 
-1.038E Oi 4,8486 03 
•1.U49E 03 a,922b 03 
•1,0668 03 5,036b 03 
-1.073E 03 6,0886 03 
-1,093b 03 5.273b 03 

* 1,094E 03 6.290E 03 
-1.103E 03 5,3/46 03 
-1.103E 03 6.375E 03 
•1.122E 03 5.426E 03 
•1.122E 03 5,525b 03 
•1,122b 03 5,6306 03 
-1.122E 03 5.68U6 03 

• 1,122b 03 5,7076 03 
"1.122E 03 5,7076 03 


P-IB/PSO b-lB/PTO 
1,0216 «1 5,4J9t-0J 
6,112E 00 3,254b"03 
4.935b 00 2,628b-o3 
3,582b 00 1,9076-03 
4,477b 00 2,364b"03 
5,23bb OO 2.7886-03 
3,546b 00 1,88Bb"03 
2./Bib 00 1,480t«03 
2,302b 00 l,2c5b"03 
2,2556 00 1,2006-03 
2 ■ 1 9bfc 00 1,1696-03 
2,1 96b 00 1.1696-03 
2,092b 00 1.1146-03 
2.1046 00 1 ■ 120b-03 
3.131F 00 1 •6676-03 
2,6186 00 W394E-03 
3,0816 OO 1.6416-03 
3.0626 00 1,6416-03 


P-CID/PSO P»OB2P‘tO 
7,427b 00 3,9016-03 

1.343b 01 7,149t-03 

1.103E 01 5,872t-03 

7.9966 00 4,2576-03 

5.160E 00 2,7486-03 

5,2836 00 2.813E-03 

5.474E 00 2,9146-03 

4.9436 00 2,6326-03 

3,056b 00 1.6276-03 

3,0506 00 1,624E-03 

3.019E 00 1.6U7E-03 

3.018b 00 1.607E-03 

0,000 0.000 

o.ooo o.ooo 

0,000 0,000 

0,000 0,000 

0,000 0.000 

0,000 0.000 
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X 


'.’DRAG 


COR AG 


CF 

KC 

4,OU 0 E 

01 

U1526 

02 

1.152E 

02 

2,219t-0 3 

4.409E-02 

B.UOlE 


1.804E-01 

1 ,1S4E 

02 

2,2206-05 

4.4096-02 

a.i32E 

61 

1.659E 

01 

1.3206 

02 

2,3496-03 

4.7616-02 

4,13-jE 

01 

1.1926 

00 

1.352F 

02 

2,35bb-03 

4,7B7E-0? 

«.l5ofc 

01 

2.040E 

00 

1,3526 

02 

2,374fc»03 

4,8296*02 

«,8«6E 

01 

1.755E 

01 

1.5286 

02 

2,4396-03 

4,9506*02 

4.4iiE 

01 

2.956b 

01 

1.8236 

02 

2,4496*03 

4,8046-02 

4,43l£ 

01 

3.S34E 

00 

1.859E 

02 

2,4536-03 

4,0o5E-O2 

4.48oE 

01 

8.629E 

00 

1,9456 

02 

2,46«E-03 

4,8U4E.02 

4,4626 

01 

4,ieiE< 

>01 

1,9496 

02 

2,'4646-03 

4.8106.02 

«,62t,e 

oi 

2,464c 

01 

2.195F 

02 

2.40OE-O3 

«.5/2t-02 

4.73te 

01 

1,6976 

01 

2,3656 

02 

2,492t-03 

4.262E-02 

4.735E 

01 

5,986£, 

-01 

2,371 E 

02 

2,4916-03 

4.242E-02 

4.811E 

01 

1 * 14fl£ 

01 

2.4866 

02 

2,4046-03 

5,95 IE-02 

4.S80E 

0 i 

9(677E 

00 

2.58JE 

02 

2.4576-03 

3,5 /2E-02 

4.933E 

oi 

6.925E 

00 

2.6526 

02 

2,4306-03 

5.2V1E-02 

5,07<)E 

01 

1.656E 

01 

2.817F 

02 

2,3776-03 

2,7206-02 

5.264E 

01 

2.075E 

01 

3,0256 

02 

2,3196-03 

2.154E-02 

S.334E 

01 

4.375b 

00 

3,0696 

02 

2.3026-03 

2.046E-02 

5.409E 

01 

6.246E 

00 

5,1316 

0 2 

2.2806-03 

1.905E-02 

5.48SE 

01 

5.962E 

00 

3,1916 

02 

2,2636-03 

1,7626-02 

5.576E 

01 

6.770E 

00 

3,2596 

02 

2.2476-03 

1,6506-02 

S.627E 

01 

2.309g 

00 

5.2826 

02 

2,190E-O3 

1,2986*02 

5,6336 

01 

3,14S£« 

■ 01 

3.2856 

02 

2.197E-03 

1.2936-02 

5.647E 

01 

7.890E* 

-01 

3.293E 

02 

2,195E-Q3 

1.2026-02 

5.6556 

01 

4,5476. 

•01 

3.2976 

02 

2.1896-03 

i,2936-02 

5,6836 

01 

1.S67E 

00 

3.3136 

02 

2,1636-03 

i,2046.02 

5.70SE 

01 

1,277E 

00 

3.326E 

0 2 

2.1786-03 

1.2/0E-O2 

5.778E 

oi 

4.057E 

00 

3,3676 

®2 

2.1676-03 

1.251E-02 

5,a8 0 E 

01 

5.644E 

00 

3.4236 

02 

2.1576-03 

1.236E-02 

6.08] E 

01 

1.125E 

01 

3.5366 

02 

2.160E-03 

1.201E-O2 

6.223E 

01 

8,1642 

00 

3.6176 

02 

2,1606-03 

1.3176-02 

6 , 46<}£ 

01 

l ,40 IE 

01 

i . t 576 

02 

2.1916-03 

i,269E-02 

6.S07E 

01 

2,0266 

00 

3.7786 

02 

2.2176-03 

1.1956-02 

a.bUE 

oi 

2.0036- 

.01 

3.7806 

02 

2.209E-03 

1.072E-02 

6.53 [£ 

01 

9,5446-01 

3.7896 

02 

2.206E-03 

1.061E-02 

6*6976 

01 

8.2526 

00 

3.8726 

02 

2.2186-03 

1 . 146E-02 

6 • 76i|E 

oi 

3.0316 

00 

3.9026 

02 

2.179E-03 

9.0546.03 

6.841E 

01 

2,9906 

00 

-3.9326 

02 

2.1176-03 

7,699E-03 

6.913E 

01 

2,3526 

00 

3,9556 

02 

2,0816-03 

6.602E-O3 

6.97uE 

oi 

1.9156 

00 

3.974E 

02 

2.094E-03 

7.135E-03 

7.069E 

01 

2,8946 

00 

4.0036 

02 

2,0636-03 

6.3326*03 

7(1128 

01 

1.1686 

00 

4.015E 

02 

2.0356-03 

5.622E-03 

7.265E 

01 

3,5476 

00 

4.0516 

02 

1,9706-03 

4,2416-05 

7.28QE 

01 

2.903E- 


4.054E 

02 

1,9686-03 

4,2076-03 

7(35SE 

01 

1.409E 

00 

4,0686 

02 

1,9626-03 

4,1466*03 

7.35SE 

01 

2,6836-03 

4,0686 

02 

1,9626-03 

4,1456-03 

7.488E 

01 

7.9696- 

-01 

U.076E 

«2 

1.9216-03 

3.4916-03 

7.773E 

01 

1.392E 

00 

4,0906 

02 

1.9116-03 

3.4876*03 

8,163b 

01 

1.711E 

00 

4.1076 

<12 

1,9646-03 

4,0906-03 

6.444E 

01 

9,481E-01 

4,1166 

02 

1,9256-03 

4,0/46-03 

8.73o£ 

01 

3.901E- 

■01 

4,1206 

02 

1,9436-03 

4,5906-05 

8.730E 

oi 

0,000 


4.120E 

02 

1.943E-03 

4.597E-03 
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RAMJET PFtfFuRnAhC'fc 


CALCULATED THRUST,.,,,,.... -293, (LBF) 

MEASURED THRUST,.,,,..... (IBP) 

CALCULATED SPECIFIC IMPULSE,... -294, (LBF-SEC/L0M) 

measured SPECIFIC IMPULSE,.,.. -400, (LBF-SfcCXLflM) 

CALCULATED thrust CUEFFICIENT,.,.,,.,.,,, -.1151 
MEASURE!) THRUST LOEFF1CIfcNT. -,1567 


RFGENtHATIVE-COOLED ENGINE PtRFOKHAMCt 
calculated 

STREAK THRUST...,.,. 0, (LBF) 

net thrust . o, (lbf) 

specific impulse . o, (lbf-sec/lbp) 

thrust COEFFICIENT.... 0.0000 


ANCLE CJF ATTACK ... 

MASS FLO* KATIU, , . , .... 

ADCII1VP DRAG COEFFICIENT.... 

LIMITING PRESSURE RfCOvEhY EFFICIENCY.. 

DELTA PT2... 

TOTAL PRESSURE RECOVERY - SUPERSONIC,.. 
TOTAL PRESSURE RECOVERY - SUbSCNIC,,, ,, 
INLET PROCESS EFFICIENCY « SUPERSOMC., 
INLFT PROCESS EFFICIENCY - SDPSOMC,... 
KINETIC ENERGY EFFICIENCY - SUPERSOMC. 
KINETIC ENERGY EFFICIENCY - SUbSOMC..« 
ENTHALPY at po - SUPERSONIC............ 


' SUBSONIC.,..,..,,,,. 34.53 (BTU/LBM) 


MOMENTUM AnO FORCES 


INLET FRICTION DRAG.. 115,2 (LBF) 

INLET MOMENTUM CHANGE.«7J2,2 (LBF) 

COMBUSTOR FRICTION DRAG. 262,5 (LBF) 

COMBUSTOR STRUT DRAG,,,.... 13.87 (LBF) 

COMEUSTOR MOMENTUM CHANGE.,,,..,,.,,,,,,. -149, (LBF) 

NOZZLE FRICTION DRAG..,,...,. 34.26 (LBF) 

NOZZLE STRUT DRAB,.0,00 (LBF) 

NOZZLE MOMENTUM CHANGE,,,,,,,.580, (LBF) 

NOZZLE PRESSURE INTEGRAL,,,,,,,,. 622, (LBF) 

EXTERNAL FRICTION DRAG,.,,. 0,00 (LBF) 

EXTERNAL PRESSURE INTEGRAL. 0, (LBF) 

TOTAL EXTERNAL DRAG,,,,.,.-1060, (LbF) 

TOTAL STRUT DRAG,,,,,,,..«... 13,67 (LBF) 

CAVITY FOtfCE,,,,,,. *1132, (LBF) 

CALCULATED LOAD CELL FORCE. »2506, (LBF) 

MEASURED LOAD CELL FORCE... -2612, (LBF) 


FUEL VACUUM SPECIFIC IMPUL8E 


LUMOUSTLH 


FUEL-AIR RATIO,,. 0,0000 

EQUIVALENCE RATIO,,0,000 

C0MBU8T0H EFFICIENCY,,,,.0,000 

TOTAL PRESSURE RATIO,,..,,. 0.2696 

COMBUSTOR EFFECTIVENESS. 0,6000 


INJECTOR DISCHARGE COEFFICIENTS 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT . CS... 
NOZZLE COEFFICIENT . CT,......., 

PROCESS EFFICIENCY... 

KINETIC ENERGY EFFICIENCY.. 



* STATIONS FUEL INJECTORS 

NOMINAL COWL LEADING tUGE.. 34.8B4 (IN) INJECTORS STATION VALVE 

SPIKE TRANSLATION. 0,3286 (IN) U 40,400 

INLET THROAT,.. 40.400 (IN) IB 41,314 

COWL LEADING EDGE.,,,.,,,,,,,,..,,. 35,213 (IN) 1C 44,300 

NOZZLE SHROUD TRAILING EDGE... 73,553 (IN) 2A 48,789 

NOZZLE PLUG TRAILING EDGE. 67,305 (IN) 2C 46,250 

STRUT LEADING EDGE.. 56.469 (IN) 3A 54,079 

STRUT TRAILING EDGE,,.,. 65,069 (IN) 3B 56,264 

COMBUSTOR EXIT,,,,,,,. 65,06V UN) 4 44,614 






















































Reading 65 


t = 174.83 sec. 
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PEACInG 5 0065 BLOCK b 72 tImE a ]74,833 KACM 


.0 Pi B 745,999 IT 
RAMJET PERFORMANCE 


3r.20 ( 


3 - ?s 


PAGt 1 


to 

cn 

CO 


WZNC tUknEL i 

- 0.000 745,999 3021 

0.000 0.J95 9 J1 

SPIKE TJP K'S 2 

0.60Q 18.087 3021 

0,60o 16,308 3950 

WING TUNNEL J 

0,000 -705,999 3021 

O.OOo 0.381 907 

SPIKE TIP NS 9 

0,600 18.087 3021 

0,600 16,400 2954 

INLET THROAT 5 

40,400 289,451 2992 

40.400 16,049 1480 

INLET UPNHSK 6 

40.400 289,451 2992 

40.400 13.783 1423 

INLET ONNR8K 7 

'40,400 123,844 2992 

40,40^ 106,203 2890 

COMBUSTOR 0 e 

40.410 245.780 2951 

40.410 12.523 1«22 

C0K8U8T0R 0 9 

41,292 184,165 2883 

41,292 15.744 1580 

COMBUSTOR 0 10 

“1.302 192,536 2643 

41.302 15.781 1537 

COHBUsTOP 0 11 

41.367 191,024-2836 

41.367 16,018 1§42 

COPEUsTOR 0 12 

41.500 186,294 2634 

41.500 16,859 1572 

COPBUsTtm 0 13 

42,460 147.039 2823 

42,460 12,524 1540 

CONBUsTOR 0 14 

44,087 138,413 2851 

44,087 19,458 1772 

CO«BUsTOR 0 IS 

44,310 142.661 2802 

44,310 20.394 1745 

CQPBUsTOK 0 16 

44.800 140■553 2787 

44.800 22.450 1784 

COMBUSTOR 0 17 

44,802 140,659 2786 

44.602 22.451 1783 

C0PPI<$TDR 0 18 

46.260 135.866 2765 

46.260 22,971 1795 


SUMMARY REPORT 

h GAMMA holm SONV MAt'1 vfcL S *>/A " A/Af 

0 5 

b77,2( 8o3) 1,2931 2e,852 2594 

■30,SC 99) 1,3988 28.851 996 5.976 5950 1,830 0.10666 26.866 0,9034 

0 4 

677,21 8o3) 1,2629 28,851 2594 

655.8( 782) 1,2951 26.851 2566 0.4U5 1034 2.086 0.10666 26.866 0,9634 
0 0 

677.2c 0o3) 1,2931 26.852 2594 

-31.3( 90) 1,3988 28.851 991 6.010 5954 1.83U 0.10413 26,229 0,9834 

0 0 

677,2( 8o3) 1,2929 28,851 2594 

657.OC 783) 1,2950 20,851 2560 0,391 1005 2.086 0,10413 26.229 0,9834 
0 4 

668,6C 794) 1,2940 26,851 2503 

237.4( 367) 1,3500 20.851 1656 2,503 4645 1.893 0.94040 26,866 0,1115 
o 3 

668,6( 79«) 1,2940 28.851 2583 

222,2( 3S2) 1.3533 28,851 1621 2,595 4726 1.893 0.85491 26.866 0,1227 
0 4 

668,6( 7q4j 1,2939 28,851 2563 

637.6{ 764) 1.2971 28,851 2542 0,490 1245 1,951 0,85491 26,866 0,1227 
1 21 

669,3( 8i3) 1,2962 27.70B 2620 

218,6( 366) 1.3544 27,708 1859 2,555 4749 1.966 0.94332 26,953 0,1116 

2 31 

67J,7C 02«) 1.2999 26.577 2648 

271.2C 4 2 6) 1,3473 26.577 1995 2.243 4477 2.046 0.94054 27.044 0,1113 
! 21 

671,7( 6l2) 1,3010 26,534 2633 

271,7( 4i4) 1.3499 26.534 1972 2.269 447U 2.039 0.94804 27,04« 0,1113 

4 21 

671,51 SjOJ 1,3021 26,520 2631 

275.0( 4i6) 1,3497 26,528 1975 2.255 4454 2,039 0.94885 27,044 0,1113 

5 21 

671,K 8 0 9) 1,3022 26.527 2630 

283.8( 424) 1,3462 26,527 1993 2.209 4402 2.040 0,94995 27,044 0,1111 

6 21 

667.61 806) 1,3025 26,527 2625 

874.8C 4i5) 1,3498 26,526 1974 2,246 4434 2,057 0.94103 27,044 0,1122 

7 21 

859,6( 814) 1,3008 26,582 2634 

325.71 482) 1,3303 26,562 2106 1,941 4088 2.064 0.90926 27.044 0,1161 

8 21 

658.41 7?9) 1,3030 26,535 2616 

332.11 475) U3399 26,535 2093 1,930 4041 2,057 0.90723 27.044 ft,U64 

9 21 

655,7t 794) 1,3036 26.528 26o9 

345.81 4 8 7) 1.3384 26.528 2116 1.861 393b 2.05b 0,90342 27,044 0.U69 
10 21 

655.71 796) 1,3037 26,527' 2609 

345.81 486) 1,3384 26.527 2115 1.862 3938 2,05b 0,90372 27,044 0,1166 

11 3 

648.11 787) 1.3043 26,530 2600 

348.41 490) 1.33/9 26,530 2121 1.826 3872 2.056 0.85095 27,044 0.124J 


» OK IK G IVAC PHI ETAC 
bubb 9,662 188,6 
4970 1,713 185.o" 

4950 9,635 188,7 

4950 1,626 106.7 

4337 67.603 161,4 
4380 62,791 163,0 
4380 16,541 163.0 
4336 69,617 160,9 0,11 0,07 
4212 65.993 155.7 0.23 0,04 
4210 65,972 155,7 0.23 0,01 
4201 65.681 155,3 0,23 0,00 
4100 64,99) 154,6 0,23 0,00 
4087 64.03b 151,1 0,23 0,00 
4015 57,761 146,4 0.23 0,05 
4004 56,967 148.) 0,23 0,01 
3982 55,285 147,2 0,23 0.00 
3982 55,302 147.2 0,23 0,00 
3985 51.210 147.4 0,23 0,00 



RECCING » 006b BLOCK c 75 7 s 174,833 «ACH 


,0 PI a 7“5,' 


TT a 3020, 


PAGE 2 


P T « GAMMA hOL'iT SONY mAUH vEL 

CoHeusToR 0 19 12 “ 

“7.31o 122,900 2935 6«3.0{ 83P) l,29b3 2b.72? 2660 

07,310 23.305 1975 3“2.9< Sol3 1,3206 26,727 2210 1.7b0 3875 

C0MBUa T QR 0 20 13 3 

07,327 121,662 2908 602,97 8<|2) 1,2957 26.742 £665 

07,327 23,095 1993 *303,8( S“6) 1.3260 2b,7«2 2218 1,7«« 3669 

COMaUsTOR 0 21 10 0 

08, Ho 106,033 3192 639,2( 9]6) 1,2802 27,021 2706 

08.llo 25,839 2306 355,7( 636) 1,3136 27,023 2361 1.595 3766 

COM8U3TOR 0 22 15 0 

08,777 118,560 2«80 636,It 8527 1,2939 26,799 2675 

08,777 18,278 1909 301,6C 521) 1.3306 26,799 2171 1.86S 0091 

COMBUSTOR - 0 23 16 0 

09,307 131.027 2850 633.7{ 8]2) 1,2998 26,666 2628 

09,307 10.300 1662 268,0< «aj9) 1,3020 26.666 2039 2,097 0277 

COMBUSTOR 0 20 17 21 

50.717 106.317 2719 628,OC 772) 1,3055 26,506 2578 

50.717 8,831 1305 212,87 3?9) 1,3605 26,507 1851 2,062 0558 

CQMBU8T0R 0 25 18 5 

52.817 106,952 2907 621.37 Bfll) 1,2908 26.812 2660 

52.817 9.262 1631 215.87 0 3 9) 1,3025 26.812 2015 2,236 0505 

COMBUSTOR 0 26 19 5 

53.317 130-.970 2763 620.07 7e5) 1.3032 26.620 2593 

53.317 7.005 1323 18o,bc 3s2) 1.3611 26.620 163« 2,S«5 0667 

CQM8UST0R 0 27 20 3 

50,067 126,707 2795 616,17 795) 1,3017 26,660 2605 

50,067 6,692 1347 179,67 35’) 1,3593 26.660 1808 2,530 0683 

COMBU5TOR 0 28 21 3 

50,827 120,201 2822 616,37 8o3) 1,3000 26,694 2610 

50,627 6,373 1360 170,5( 363) 1,3580 26,690 1858 2,531 0702 

COMBUSTOR 0 1 29 22 3 

55.760 113,027 2853 610,07 8l2) 1,2989 26.730 2625 

55.760 6,039 1386 168,6( 3$9) 1,3565 26,730 1870 2.526 0723 

COMBUSTOR 0 30 23 5 

56.252 75,619 3067 613,5( 87?) 1,2889 26,969 2700 

56.252 5.862 1663 178,67 0<|6) 1,3390 26.970 2026 2,302 0665 

COMBUSTOR 0 31 20 6 

56.307 125.318 2733 613.4< 776) 1,3003 26,610 258} 

56.307 3.859 1135 135.57 3(|0) 1.3723 26.610 1706 2.866 0890 

COMBUSTOR 0 32 25 2 

56,007 120,098 2737 613.17 Iff) 1.3001 26.615 2582 

56,007 3.830 1137 130,77 3oU 1,3722 26,615 1707 2.866 0B93 

COMBUSTOR 0 33 26 21 

56.527 00,096 3707 613.071072) 1.2507 27.711 2889 

56.527 5.763 2373 170,67 650) 1,3036 27,727 2355 1,969 0680 

Combustor o 3o 27 21 

36.807 00,135 3705 612,5(1072) 1,2506 27,711 2888 

56.807 5,662 2362 171,17 6«6) 1,3001 27,727 2350 2,000 0700 

COMBUSTOR 0 35 28 21 

57.033 “0,011 3700 6l2,27l0 7 2) 1,2506 27.71i 2868 

57,033 5,539 2351 167,6( 6ii3) 1,3005 27.727 230S 2,011 0716 

COMBUSTOR 0 36 29 21 

57,757 03,156 3701 611.U107D 1,2509 27,71 1 2887 

57,757 5,105 2319 157.97 633) 1,3057 27,727 2330 2.000 0762 

^COMBUSTOR 0 37 30 21 

C71<j6,777 39,356 3697 6Q9,8fr069) l,2So6 27.71 1 2885 

^58,777 0,012 2233 131,67 6fl7) 1,3086 27.727 2289 2,137 0892 


6 »/A * A/AC MOMT *“ CJ 1VAL Pul ETAC 

2,078 0,79196 27,00“ 0,1333 0050 07,667 109.9 0.23 0,17 

2.080 0.7O9J2 27,040 0,1338 0057 “7,065 150,0 0,23 0,19 

2,107 0.73801 27,04“ 0,1031 0112 03,194 ibc.l 0,23 0,02 

2,080 0.67944 27.004 0,1550 4166 “3,200 154.1 0.23 0,23 

2.065 0.63540 27,000 0,1662 O2O0 02,239 155.5 0,23 0,12 

2.040 0,54157 27,044 0,1950 4272 36,361 158.0 0.23 0,02 

2,087 0.40366 27,000 0,2379 0351 31,075 160,9 0,23 0,2S 

2,055 0.42573 27,044 0,2480 4368 30,875 161,5 0,23 0,06 

2.062 0.40131 27,044 0,2631 4368 29,208 162,2 0,23 0,12 

2,068 0.37950 27.044 0,2782 4407 27,733 162.9 0.23 0,14 

2,076 0.35614 27,044 0,2965 4429 26,142 163,8 0.23 0,18 

2.121 0.2B696 27,044 0,3679 4474 20,003 165.4 0.23 0,38 

2,057 0,28620 27,044 0,3689 4475 21,760 165,5 0,23 0,07 

2.058 0,26410 27,044 0,3717 4476 21,603 165.6 0,23 0,08 

2.191 0.28733 27.04“ 0,3675 4480 20,915 165.6 0,23 1,00 

2.191 0.26648 27,044 0,3686 4485 20,923 165,8 0,23 1.00 

2.191 0.28579 27.04“ 0,3695 4“89 2(r.9“7 166,0 0,23 1,00 

2.192 0.2B136 27,04“ 0,3753 4497 20,822 166,3 0.23 1,00 

2,199 0,27956 27.044 0.3777 4500 21,253 166,4 0,23 1,00 



READING = 0065 BLOCK * 72 TInE b |?4.833 MAf* 


a /«5.999 T? s 5020,7 


PAGE 3 


P T 

COKBUsTOR 0 38 

80.707 21.613 3689 

** 60.787 1.537 2046 

COMBU3TOP 0 39 

62,807 37.099 3689 

62,207 3.581 2199 

COP6USTOR 0 00 

64.67J 45,909 3682 

64.671 8,756 2S70 

COMBUSTOR 0 01 

65,007 42.710 3680 

65,047 10,173 2702 

COMBUSTOR KEGE* 02 
65.007 42.710 3860 

66,007 9,903 2836 

NOZZLE AE ' 43 

87.283 02.714 3680 

87.283 0,731 1031 

NOZZLE PO 40 

87.283 Og,714 3680 

87.283 0.395 1219 

NOZZLE AE REGEN OS 
87.283 02.714 3864 

87.283 0.770 1544 

NOZZLE PO «£GEN 4» 
87.283 42,714 3864 

87.283 0.395 1300 

FICTIVE CQM0U8TR 66 
65.,047 289,451 3687 

65,047 0.395 724 

FICTIvfc NOZZLE 67 
87.283 24.115 3655 

87.283 0.974 1763 


H GAMMA piOLWT &ONV MACH VfcL 5 4/A 4 A/»C 

31 21 

608.1(1067) 1.2529 27.708 2880 

75.5( 551) 1.3157 27.727 2197 2.349 5162 2.241 0.28929 27.044 0,3b5o 

32 21 

607.1(1067) 1,2549 27.711 2882 

121,3( 597) 1,3100 27.727 2273 2.169 4930 2,202 0,29713 27,044 0.3553 

33 21 

604,2(1064) 1.2559 27,712 2880 

235,6( 7tO) 1,2969 27,727 2445 1.757 4295 2.18b 0.20165 27,044 0,3749 

34 200 

603,7(1064) 1,2558 27.712 2880 

277,2( 7 5 1) 1,2923 27.727 2502 1,615 4002 2,(91 0.26184 27,044 0,4032 

35 3 - 

670,10124) 1,2472 27,702 2941 

320.6( 79«) 1.2875 27.726 2560 1,634 4182 2,209 0,26184 27,044 0,«032 

36 4 - 

603,7(1057) 1,2556 27.712 2880 

-102. 6 ( 373) 1.3451 27.7-27 1858 3,200 5945 2.191 0.05451 27,044 1,9371 

37 4 

603,7(1057) 1,2558 27.712 2680 

•1*1,l( 3153 1.3582 27,727 1723 3,590 6186 2,191 0.03S95 27,044 2,9374 
36 4 

6T0,1(1124) 1,2472 27.702 2941 

•70,9( 4o5) 1,3386 27.727 1925 3,163 6089 2,209 0.05451 27,044 1,9371 
39 4 

670.1(1124) 1,2472 27.702 2941 

-13a,9( S 3 7J 1.3531 27.(27 1776 3.582 6362 2.209 0.03466 27,044 3,0461 

59 0 

603.7(1066) 1.2601 27,719 2887 

-291.7( Ifl4) 1,3861 27,727 1341 4,990 6694 2.054 0,06550 27,044 1.6119 

60 0 

595,6(1056) 1,2550 27,710 2869 

°e.l( 468) 1,3274 27,727 2048 2,683 5496 2,230 0,05451 27,044 1,9371 


MU* I’M B I VAC, PMl fcTAC 

4463 23,209 165.8 0.23 1,00 

4470 22.767 165,3 0,23 1,00 

“451 16,799 164.0 0,23 1,00 

4448 16,448 164.5 0.23 1,00 

4538 17.017 167,8 0.23 1,00 

5360 5,036 198,2 0.23 1,00 

5497 3.456 203.3 0.23 1.00 

5501 5,158 203.4 0,23 1,00 

5656 3,427 209.1 0,23 1,00 

5789 6.814 214,1 0,23 1.00 

5103 4,656 188,7 0.23 1,00 
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SHADES s 0065 f)f.DCK 


72 TlpF e 1/4,833 


745.999 TI 


3020.7 


PACE 


XA»6 


P-l« 


P-OE 


PDA 


cox 


C-1B 


B-00 


C AnALl 

P-It>/PSt 

(--iH/pro 

P-OB/pSO 

P-O0/PIO 

b.9SlE 

01 

1»05SE 

00 

6 . 00 c 


*4.0091-^,1 



n.ooo 


0.000 


2,4 /OE 

*02 

2.672E 

no 

1,4>flb-0i 

0,000 


0,000 

.63fcb 

01 

1.05*56 

00 

0.0 00 


-3,5136 


0.000 


0.000 


'J.OOO 


1.63*b 

02 

2.b72b 

00 

l,4l4t-03 

0.0 00 


0.000 

i.07 0 E 

01 

2,175£ 

00 

0.000 


-1,661b 

Oc 

0,000 


0.000 


0.000 


5,053b 

u2 

5,509b 


2.9166-03 

0.000 


0,000 

I.508E 

01 

3,087g 

00 

0.000 


.3,6256 

02 

0,000 


0,000 


0.000 


6.80AE 

02 

9,b44E 

DO 

5.210E-03 

0.000 


0.000 

i.siac 

01 

3.902E 

00 

5.8226 

on 

-4,2.*5£ 

02 

0.000 


0.000 


0.000 


6.850E 

02 

9.8836 

00 

5.2316-03 

1.475E 

01 

7,6046-03 

I.519E 

01 

3.9036 

00 

5,7886 

00 

-4,J(?6£ 

02 

0,000 


0,000 


0.000 


6.853b 

02 

9.885E 

00 

5,2326-03 

1.466E 

01 

7,7596-03 

5.55$E 

01 

3.955E 

00 

3.7726 

Oo 

-4.3616 

02 

0.000 


0.000 


0.000 


7.213E 

02 

1.0026 

01 

5,3026-03 

9.5556 

00 

5,0576-03 

5.5066 

01 

3.OtOE 

00 

2,OSCE 

Oo 

-4.5026 

02 

-1.0506 

02 

•1.058E 

02 

0.000 


7,5256 

02 

9,903b 

00 

5,2416-03 

5.192E 

00 

2.74BE-03 

5,60*6 

01 

3.08OE 

00 

2,8676 


-4.6UBE 

02 

-1,0706 

02 

-1.O70E 

02 

0.000 


7.733b 

02 

9.827F 

00 

5.2016-03 

7.262E 

00 

3.8446-03 

3.6«BF 

01 

4.2106 

00 

«. 5576 

00 

*4,7986 

02 

■1.097E 

02 

■1.0976 

02 

0,000 


8,1696 

02 

1,068b 

01 

S.654E-03 

1.1546 

01 

6,1096-03 

i .70 j E 

01 

0.185E 

00 

6.6906 

Oo 

.5,0366 

02 

-1.203E 

02 

-1.131E 

02 

-1.520E 

01 

8.73CE 

02 

1.0606 

01 

5,610fc-03 

1,69«F 

01 

8,9686*03 

I.732E 

01 

0,0626 

00 

7.9256 

oo 

-5.144b 

02 

-1.3546 

02 

•1.1526 

02 

•2.014E 

01 

9,0596 

0? 

1.029b 

01 

5 , 4U5E-03 

2.007b 

01 

1,0626-02 

3«80 jE 

01 

3.775E 

00 

1.3456 

01 

-5.273E 

02 

-1.S18E 

02 

-1.204E 

02 

-3.137E 

01 

9,8366 

02 

9,5616 

00 

5.0606-03 

3.406E 

01 

1.8036-02 

5.0346 

01 

5.2396 

00 

1,5826 

01 

*5.2496 

02 

-1.5V26 

02 

-1.230E 

02 

-3.617E 

01 

1,0166 

03 

1.327E 

01 

7,0236-03 

4,0086 

01 

2.1216-02 

5.8756 

01 

7.210E 

00 

1.54 j? 

01 

-S.243E 

02 

-1.7046 

02 

-1.2786 

02 

-4.259b 

01 

1,0656 

03 

1 ,826E 

01 

9,6656-03 

3.902E 

01 

2.065E-02 

MBjE 

01 

7,0616 

00 

1,5356 

01 

-5,2446 

02 

-1,720E 

02 

-1.286E 

02 

•4.347E 

01 

1.071E 

03 

1.895E 

01 

1,0036-02 

3.886E 

01 

2,0586-02 

5.901E 

01 

6,4506 

00 

1,5626 

01 

-5,237b 

02 

-1.781E 

02 

-1.31SE 

02 

•4,661E 

01 

1,0946 

03 

2.14U6 

01 

1.1336-02 

3.956E 

01 

2.0946-02 

.9326 

01 

1.356E 

01 

1.6026 

01 

-5.283E 

02 

-1.8016 

02 

-1,3686 

02 

•5.134E 

01 

1.13CE 

03 

3,435b 

01 

1.6186-02 

4.059E 

01 

2.1486-02 

5.950E 

01 

1.661 £ 

01 

1.1816 

01 

•5,3666 

02 

•1.945E 

02 

-1.4036 

02 

-5.413E 

01 

1,1516 

03 

4.208E 

01 

2.2276-02 

2.991 E 

01 

1.5836-02 


01 

1,7106 

01 

4,7506 

on 

-5,6076 

02 

-2.059E 

02 

-1,“72E 

02 

-5.874E 

01 

1,1876 

03 

4.3«2E 

01 

2,2986-02 

1.2036 

01 

6,3676-03 

.OOflE 

01 

1,7086 

01 

4.573E 

on 

-5.7896 

02 

-2.136E 

02 

>1.5206 

02 

-6.160E 

01 

1.209b 

03 

4.427b 

01 

2,3436-02 

1.1506 

01 

6.1306-03 

.0«CE 

01 

2.077E 

01 

4.206E 

00 

*6,1886 

02 

-2.3086 

02 

>1.6296 

02 

-0.781E 

01 

1.2566 

03 

5.260E 

01 

2.7346-02 

1.0656 

01 

5,6386-03 

,04jE 

01 

2,085e 

01 

4,1976 

00 

-6.197 E 

02 

-2.3126 

02 

>1.0326 

02 

-6.797E 

01 

1.257E 

03 

5,281b 

01 

2.7956-02 

1.0636 

01 

5.6266-03 

.1296 

01 

2.610E 

01 

3.386E 

00 

-7.257E 

02 

-2,0456 

02 

-1.9Q2E 

o2 

-9.433E 

01 

1,3626 

03 

7,117t 

01 

3,7676*02 

8.5806 

00 

4,5416-03 

• 130E 

01 

2,atBE 

01 

3.378E 

Oo 

-7,2706 

02 

-2.8536 

02 

-1.905E 

02 

•9.4776 

01 

1,3636 

03 

7,1386 

01 

3.7786-02 

8.557E 

00 

4,5296-03 

. 137E 

01 

2.872E 

01 

3.319F 

Oo 

-7,356E 

02 

-2.9036 

02 

>1.9275 

02 

-9.764E 

01 

1.371E 

03 

7.273E 

01 

3,850E-02 

8,4066 

DO 

4,4496-03 

• J5oE 

01 

2,9616 

01 

3.9056 

Oo 

-7.533E 

02 

- 3 .one 

02 

-1.972E 

02 

-1.039E 

02 

!.386E 

03 

7,5516 

01 

3.9966-02 

9,8916 

00 

5.235E-03 

,2«bE 

01 

1,691E 

01 

0.135E 

00 

-8,2086 

02 

-3.9026 

02 

•2.3526 

02 

-1.611E 

02 

1,5016 

03 

4.284E 

01 

2,2676-02 

2,0606 

01 

1,0906-02 

1.4096 

01 

2,3616 

01 

W530E 

01 

-8,7056 

02 

•6.UIE 

02 

>3.2816 

02 

-2.6306 

02 

1.69BE 

03 

5.9S1E 

01 

3.1656-02 

3.8766 

01 

2,0516-02 

UH31E 

01 

2.4536 

01 

1.6266 

01 

-8,769b 

02 

-6.44JE 

02 

•3,4406 

02 

-3.003E 

02 

1,7256 

03 

6.213b 

01 

3.28BE-02 

4.117E 

01 

2.1796-02 

».46oE 

01 

2,6556 

01 

1,8356 

Oi 

-6.906E 

02 

-7,1766 

02 

-3.014E 

02 

■3,3626 

02 

1,7856 

03 

6.724E 

01 

3.559E-02 

4.640E 

01 

2,4606-02 

(,(|8oE 

01 

2,6506 

01 

1.836E 

01 

-8.908E 

02 

-7.1196 

02 

•3.0166 

02 

-3,3636 

02 

1.7856 

03 

6.7236 

01 

3.5536-02 

4,6506 

01 

2.4616-02 

1.026E 

01 

2.1356 

01 

2.459F 

01 

-8,6316 

02 

-9.250E 

02 

.4.9286 

02 

-4.322E 

02 

1.9646 

03 

5.4086 

01 

2.8626-02 

6,2286 

01 

3.2966-02 

».73lE 

01 

1.761E 

01 

2.906E 

01 

-7.778E 

02 

-1,0036 

03 

-5.0616 

02 

-4.967E 

02 

2,0956 

03 

4,4616 

01 

2.3616-02 

7,3656 

01 

3.89SE-U2 

1.7336 

01 

1,7806 

01 

2.915E 

n 

,7,7466 

02 

-1.0656 

03 

-5.673b 

02 

•4.977E 

02 

2,0976 

03 

4.518E 

<u 

2,3916-02 

7-383E 

01 

3.9086-02 

a.81j£ 

01 

2.800E 

01 

2,3286 

01 

-7.0756 

02 

-1.165E 

03 

>6.1846 

02 

-5.465E 

02 

2.194E 

03 

7.193E 

01 

3.8076-02 

5.8966 

01 

3,1206-02 

1,8786 

01 

1,8286 

01 

1.828E 

01 

-6.4386 

02 

-1.2486 

03 

*6.5956 

02 

-5.888E 

02 

2,2786 

03 

4.629E 

01 

2,4506-02 

4,6296 

01 

2.4506-02 

«.93lE 

01 

1.0306 

01 

1.4306 

0 1 

-5,9886 

02 

•1.3146 

03 

>6.9076 

02 

•6.2302 

02 

2.344E 

03 

3.623E 

0} 

1,9176-02 

3.6236 

01 

1,9176-02 

5.072? 

01 

B.BJlt 

00 

8.831E 

Oo 

-5.1336 

02 

-1.468E 

03 

-7.669E 

02 

-7.009E 

02 

2.5226 

03 

2.237E 

01 

1.184E-02 

2.237E 

01 

1.1646-02 

i.2B 2 E 

01 

0,2626 

00 

9,2626 

Oo 

-4,1376 

02 

-1.6476 

03 

•8.621b 

02 

-7.849E 

02 

2,7866 

03 

2.3«6E 

01 

1.2426*02 

2.346E 

01 

1,2426-02 

5.332E 

01 

7.005E 

00 

7.005E 

Oo 

-3,925b 

02 

-1.6636 

03 

-8.816E 

02 

-6.017E 

02 

2,6526 

03 

1.774E 

01 

9.390E-03 

1.774E 

01 

9,3906-03 

5.4076 

01 

6,6926 

00 

6.692E 

Oo 

-3.660E 

02 

-1.7346 

03 

>9.0866 

02 

-6.2566 

02 

2.948E 

03 

1 a 6956 

01 

8,9716-03 

1.695E 

01 

8,9716-03 

5 .UB 3 E 

01 

6,3756 

00 

6.3756 

00 

-3.407E 

02 

-1.7626 

03 

-9.3335 

02 

-8.4856 

02 

3.045E 

03 

1.615b 

01 

S.5466-03 

1.615E 

01 

B.5466-03 

3.S76E 

01 

0.0396 

00 

6.0396 

Oo 

-3,1176 

02 

*1.8346 

03 

-9,5976 

02 

-8.747E 

02 

3,1656 

03 

1.330E 

01 

8.0956-03 

1.530E 

01 

8.095E-03 

5.6256 

01 

S.862E 

00 

5.8626 

Oo 

-2.645E 

02 

-1.859E 

03 

• 9,7l4 E 

02 

-8.878E 

02 

3.209E 

03 

1.485E 

01 

7.8586-03 

1.4856 

01 

7,6586-03 

5.631C 

01 

1.8756 

00 

5.8426 

00 

-2.629E 

02 

•1.9426 

03 

-9,7266 

02 

•0,8926 

02 

3,2166 

03 

4.7«9E 

00 

2.5136-03 

1.480H 

01 

7.8326-03 

5,6«5E 

01 

1,8756 

00 

5.7926 

Oo 

•4.5916 

02 

-1,8606 

03 

-9.7S66 

02 

-8.928E 

02 

3.234E 

03 

4.749E 

00 

2.5136-03 

1.467E 

01 

7.7646-03 

5.65JE 

01 

5,7636 

00 

5.763E 

Oo 

-2.5686 

02 

•1.B72E 

03 

>9.7726 

02 

•8.949E 

02 

3.2456 

03 

1,460b 

01 

7.726E-03 

1.460E 

01 

7,7266-03 

S. 681 E 

01 

5,6626 

00 

5.6626 

Oo 

-2,493b 

02 

•1.865E 

03 

>9,828b 

02 

-9.020E 

02 

3.2B0E 

03 

1.434E 

01 

7.590t»03 

1.434E 

01 

7.590E-03 

5,7036 

01 

5.539E 

00 

5.5396 

Oo 

-2.439E 

02 

-1,8956 

03 

•9.870E 

02 

-9.077E 

02 

3.309E 

03 

1.403E 

01 

7.4256-03 

1.4036 

01 

7.4256-03 

5.77*8 

01 

5.1056 

00 

5.1456 

Oo 

•2,2946 

02 

-1.9256 

03 

-9.9B8E 

02 

-9,2586 

02 

3.402b 

03 

1.303E 

01 

6, B97E-03 

1 .3036 

01 

6.897E-03 

5,87flE 

01 

O.012E 

00 

4.0126 

Oo 

-2.188t 

0? 

-1.9606 

03 

-1.0U6 

03 

•9.484E 

02 

3,532 6 

03 

1.0166 

01 

5,3796-03 

1,0166 

01 

5.3796-03 

6 , 0/96 

01 

1,5376 

00 

1.5376 

Oo 

-2,1816 

02 

•2,0056 

03 

-1.026E 

03 

-9.796E 

02 

3.790b 

03 

3,6946 

00 

2.0616-03 

3.894E 

00 

2.0616-03 

5.2216 

01 

3,5816 

00 

3.5016 

00 

-2,1016 

02 

-2.0326 

03 

-1.0346 

03 

-9.961E 

02 

3.9726 

03 

4.070E 

00 

4,0016-03 

9.070E 

00 

4.0016-03 

5,067? 

01 

8,7566 

00 

6 0 7566 

on 

-2.1816 

02 

-2,1o9E 

03 

-1.059E 

0 3 

-1.050E 

03 

4.289E 

03 

2,2186 

01 

1 . 1746-02 

1 ’. 2 18 6 

01 

1.1746-02 

5.50SE 

01 

1,080b 

01 

9,5466 

Oo 

-2.1816 

oi 

-2,1256 

03 

-1.0646 

03 

-1.0606 

03 

4.337E 

03 

2,7356 

01 

1,4486-02 

2,4106 

01 

1,2006-02 
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READING p 0065 BLOCK » 72 TIKE » 174,853 MACH 6,0 PT a 745,909 TT = 3020,7 

XAB& P»IB P»08 ' PDA OOX U*iB 0-08 CAWALL P-I8/PS0 P-tB/PTQ P.DB/PSO P-QB/P'TO- 

6.509E 01 1.080E 01 9,6306 Og -2.181E 02 -2,1266 03 *1.0656 03 -1.061E 03 4,3426 03 2.735E 01 1.448E-02 2.439E 01 1,2916*02 

6,529E 01 1.022E 01 1,0056 01 -2,1816 02 -2.135E 03 -1.Q66E 03 -1,0676 03 4.368E 03 2.587E 01 1.J69E-02 2.545E 01 1.347E-02 

6,69gE 01 5,3606 00 3,8206 Og -1,3736 02 -2,i»6E 03 -1,065E 03 -1.101E 03 4.583E 03 W3S8E 01 7.1B5E-03 9.675E 00 5.121E-03 

6.76SE 01 3.5436 00 3.5776 00 -5,4746 01 -2.1V9E 03 -1.088E 03 -1,1106 03 4,6856 03 8,9746 00 4.749E-03 9.061E 00 4,7966*03 

6.B39E Oi 1s455g 00 2.809E Ofl 2,3126 01 *2,glSE 03 -1.092E 03 -U120E 03 4,7606 03 3.685E 00 1.950E-03 7.114E 00 3.7636*03 

■fc.OllE 01 1.615E 00 2.0906 0{| 7.S06E 01 -2.223E 03 *1.09«E 03 -1.130E 03 4,8086 03 4,5976 00 2.4336*03 3.2936 00 2,802E*t>3 

6.972E 01 2.120E 00 2,2076 «o 1,1996 02 -2.235E 03 -1.0956 03 -l,1406 03 4.922E 03 5.369E 00 2,6426-03 5.591E OO 2,9596*03 

7,0676 01 1,4456 00 2.390E 00 1.844E 02 -2,2b7E 03 -1.0976 03 -1.159E 03 5.0366 03 3.661E 00 1,9376-03 6,0536 00 3,204E*03 

7,11 of 01 1.1406 00 2.134E Oo 2.0686 02 -2,2676 03 *1,0986 03 -U1696 03 5,0686 03 2,6876 00 1,528£*03 5.40&E 00 2,661E»03 

7.2636 Ot 9,Q97e*01 1.22fee 00 2,7276 02 -2.292E 03 -1.1006 03-1.1926 03 5,2736 03 2,5076 00 1,327E»03 3.1038 00 U6426-D3 

7«27bE 0] 9,7506*0-1 1,222E Oo 2.7756 02 -2.2946 03 *1,1006 03 -1.193E 03 S.290E 03 2,4696 00 l.307fc«03 3,0946 00 1,6386*03 

7.3536 01 9,3716*01 1.205E Oo 3.1S4E 02 *2,3046 03 *1,102E 03 -1.202E 03 5.3?4g 03 2.374E 00 1,2566*03 3.052E 00 1,6156*03 

7.3536 01 9.3696*01 1.205E Oo 3.‘1776 02 *2.3046 03 -1.102E 03 -1.202E 03 5,3756 03 2.373E 00 1,2566*03 3.052E 00 1,6156*03 

7,4066 01 3,7006*01 0,000 3.368E 02 *2,3246 03 -1.1036 03 *1,2216 03 5.427E 03 2,2036 00 1,1666*03 0,000 0,000 

7 r .?7iE 01 8.600E-01 0,000 3.T14E 02 -2.328E 03 -1.1076 03 -1,2216 03 5.525E 03 2,1766 00 1,1536-03 0.000 0,000 

8,161& 01 '1,2756.00 0,000 4,1706 02 -2.331E 03 -l.UOE 03 -1.221E 03 5,630803 3*229600 1,7096*03 0.000 0,000 

6.4426 01 t,065E 00 0,000 4,4296 02 *2.3356 03 03 -1.221E 03 5 t 684E 03 2.672E 00 1,4146*03 0,000 0,00? 

8.7286 Of IVS15S 00 0,000 4.715E 02 *2;342e 03 -l.lsl'E 03 *1.2216 03 5,7076 03 -3.331E 00 1,7636*03 O'.OOO- 0.00,0 

8.7286 01 1.3166 00 0,000 4.715E 02 *2,3426 03 -1.121E 03 *1,2216 03 5,7076 03 3.3326 00 1,7636-03 0.000 0,000 



READING p 0065 BLOCK R 73 rlwE a 174.833 MACH 6,0 PT 
X • DORAS CORAS CF HC 



4,0«flE 01 

1.152E 02 

U152E 

02 

2,2316-03 


4.04JE 01 

1,9156-01 

1.1S3E 

02 

2.486E-03 


4,1296 01 

1,81 BE 01 

1,3356 

02 

2.6476-03 


4',13o« 01 

1,9636*01 

1,3376 

02 

2,4386-03 


4.137E 01 

1,2356 00 

1.3496 

02 

2,4106-03 


4.1S0E 01 

2.509E 00 

1.3746 

02 

2,4246-03 


4,2466 01 

1,S3 3E 01 

i,5see 

02 

2.493E-03 


4,409E 01 

3.028E 01 

1.860E 

02 

2.522E-03 


4A431E 01 

3.9S7E 00 

1,9006 

02 

2,5696-03 


MSoE'Ct 

6,5976 00 

1.986E 

02 

2,5535-03 


4.4805-01 

3,5286*02 

1.986E 

02 

2,5536-03 


4.626E 01 

2,4346 01 

2.2306 

02 

2.550E-03 


4.731E 01 

1.629E 01 

2,3935 

02 

2,510E-03 


4,73jE 01 

H,608Ei»0 1 

2,3956 

02 

2,6346-03 


4,81l£ 01 

1,1646 01 

2,5125 

02 

2.6325-03 


«.6,?OE Oi 

9.626E 00 

2.6086 

02 

2.709E-03 


S»ft3'l’5*0i- 

7»fl36g r 0o» 

‘2.6826- 

02 

2,‘528E«03 


5.072E 01 

1.741E 01 

2,8566 

02 

2,3385-03 


S.EBgE 01 

2.089E 01 

3.0655 

02 

2,1816-03 


5.-332E 01 

4,4846 00 

3.1106 

02 

2.382E-03 


5*40.76*01 . 

6.3306- QO 

3H7SE 

02 

2.1686-03 


s,4e*e oi 

'6,0346 00 

3.2366 

02 

2,1856-03 


5,576E Oi 

7.0735 00 

3,3066 

02 

2,1946-03 


5,62$E 01 

2.297E 00 

3.329E 

02 

2,2115-03 


5.631E 01 

3,4336*01 

3,3336 

02 

2.369E-03 

S.645E 01 

8,4446*01 

3.3416 

02 

2,0156-03 

& s 

S.6S3E Oi 

5,2736*01 

3,3466 

02 

2,8316-03 

hj 2 

5,68i£ 01 

2,1106 00 

3.3686 

02 

2,8246-03 

Qg 

%703£ Oi' 

1,7036 00 

-3.3856 

02 

2,H}96-03 

Q S 

5.776E Oi 

5,4456 00 

3.4395 

02 

2,6115-03 

W p 

5.87a£ 01 

7,7476 00 

3,5165 

02 

2,8246-03 


6,0796 01 

1.687E 01 

3,6856 

02 

3,0626*03 

§ £ 

6,22iE 01 

1,2366 01 

3.8095 

02 

2,8425-03 


6,4676 01 

1,8656 o,i 

.3,9956 

02 

2, .8346-03 

P 2 

£*5p5E, Oi 

2.4366 00 

4,0206 

02 

2,8976*03 


6,9096 01 

2.526E-0l 

4,0225 

02 

2,9586-03 

■Sa tel 

6,529E'0i 

1.3026 00 

410355 

02 

2.9S7E-03 

m 

6,69$E 01 

9.480E 00 

4,1305 

02 

2,61 IE-03 


6,7626 01 2.874g 00 4.1396 Oa 2.7666-03 

6«839E 01 2,726g 00 4,1866 03 2,6775-03 

6.91jE 01 2«11$E 00 4,2076 02 2.6586-03 

6.9726 Oi l,7a6g 00 4.225E 02 2.671E-03 

7.067E 01 2,7405 00 4.252E 03 2,6836-03 

7.1 loE 01 1.1455 00 4.264E 02 2,6166-03 

7,2636 01 3,4326 00 4.296e 02 2,5456-03 

7,27,8E 91 2,8126*01. 4,3015 Og g,S«3E»03 

7,35*6 Or 1.363E OO 4,3lSe 02 2.53*6-03 

7.353E 01 2.560S-03 4,3156 02 2,$35t-03 

7,ABfcE 01 7,7496-01 4.3226 02 2,4935*03 

7.771E 01 1,3576 00 4,3366 02 2.477E-03 

fi.ttjE 01 1,6436 00 4.352E 02 2,SS8E.03 

8,44gE 01 9.033E-01 4,38lE 02 2.484E-03 

6,t2aE Oi 3,7?8 e«oi 4.365E 02 2,SUE-03 

‘to 6,72eE Oi 0,000 4.365E 02 2.5UE-03 

cn 

oi 


745,999 TT 9 3020,7 


PACE -6 



9S2 


READING « 0065 BLOCK = 72 TIME « 179,633 MACh 6,0 PT « 795.999 TT * 3020,7 


PAGE 7 


RAMJET PERFORMANCE*- 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST,,,,..,,,,,. 32, (LBF) 

MEASURED THRUST,.,,,,,.,,. -250, CLBFJ 

CALCULATED SPECIFIC XHPUL86,.. 161, (LBF-SEC/LBM) 

MEASURED SPECIFIC IMPULSE. -1316, aSF-8EC/LeH) 

CALCULATED thrust COEFFICIENT,. 0,0127 

MEASURED thrust COEFFICIENT,..,..,,.. 


REGENERATIVE-COOLED ENGINE PERFORMANCE 
calculated 

STREAM THRUST,,,.,.,,.,,,,,,,. 5237, CL8F1 

net thrust,,,, ..... 116, c lbfj 

SPECIFIC IMPULSE.... 933', (L0P-8EC/LSH) 

THRUST COEFFICIENT...*.,,,,,,,,,,,.,. 0 , 0§58 


ANGLE OF ATTACK .. 0.000 

MASS FLO* RATIO,,,,,,,,,,,,,,,,,,,,,,,,,, 0,9630 

ADDITIVE DRAG COEFFICIENT..,.,..,. 0,0007 

LIMITING PRESSURE RECOVERY EFFICIENCY,,.. 0,1637 

DELTA .. 0.1195 

TOTAL PRE83URE RECOVERY ■ SUPER80NIC,,,,. 0.3660 
TOTAL PRESSURE RECOVERY • SUBSONIC..,.,,, 0,1660 
INLET PROCESS EFFICIENCY - SUPERSONIC..,. 0.6907 
INLET PROCESS EFFICIENCY - SUBSONIC, •., •, 0.9035 
KINETIC ENERGY EFFICIENCY - SUPERSONIC... 0,9065 
KINETIC ENERGY EFFICIENCY - SUBSONIC,,,,, 0.6967 

ENTHALPY AT PO - SUPERSONIC.. -1.05 

ENTHALPY AT PO - SUBSONIC.. 30,16 


MOMENTUM And FORCES 


INLET FRICTION DRAG,... U5.2 (LBFJ 

INLET MOMENTUM' CHANGE, .. .o*34,$ afitfT 

COMBUSTOR FRICTION DRAG,,-.I, 206,'8 (LBFJ 

COMBUSTOR STRUT DRAG,, 2,69 (LBFJ 

COMBUSTOR MOMENTUM CHANGE,111. (LBFJ 

Nome FRICTION DRAG,JO.36 (LBFJ 

nozzle strut dra'g. .. ’O.oo clbfj 

NOZZLE MOMENTUM CHANGE., 655, (LBFV 

NOZZLE PRESSURE INTEGRAL.. 690, (LBFJ 

EXTERNAL FRICTION DRAG,,,. 0,00 (LBF) 

EXTERNAL PRESSURE INTEGRAL. 0. (LBP) 

TOTAL EXTERNAL DRAG.,,.,,,,,,,,. *1076. UBF) 

TOTAL STRUT DRAG,,,,,,,,,8,66 (UJF) 

Cavity force.........,, - 1109 , (Lbp.) 

calculated load cell force.; . -asfl; (lbfj 

measured load cell force.,,,,, -2921, (LBP) 

FUEL VACUUM SPECIFIC IMPULSE 0,0. 0,0« 


COMBUSTOR 


FUEL-AIR RATIO.,..,,,.0,0066 

EQUIVALENCE RATIO,,, 0,226 

COMBUSTOR EFFICIENCY*... l.OO'O 

TOTAL PRESSURE RAT 10., 0.1R76 

COMBUSTOR EFFECTIVENESS. 0,7965 

INJECTOR DISCHARGE COEFFICIENTS 0,BO14. 0.7269, 


NOZZLE 

VACUUM STREAM TMRU8T COEFFICIENT » C3,,,. 0,9521 
NOZZLE COEFFICIENT • CT.................. 0.6926 

PROCESS EFFICIENCY... 0,6167 

KINETIC ENERGY EFFICIENCY......... 0,6939 


" STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDgE., 
SPIKE TRANSLATION,,,,,,,,,, 
INLET THROAT.,,,.,;;,..,,,, 
C01«L LEADING EDGE..,,,.,,,, 
NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,. 

STRUT LEADING EDGE.... 

STRUT TRAILING EDGE,,,.,,,, 
COMBUSTOR EXIT,,,,.,,,.,,,, 


39,809 (IN) 
0,3069 (IN) 
OQiOOO (IN) 
35.191 UN) 
73,531 (IN) 
67,263 CIN) 
56,997 (IN) 
65,097 (IN) 
63,097 (IN) 


INJSCT0R8 

1A 

16 

1C 

2A 

8C 

3a 

3B 

9 


STATION 
90,900 
91 ,'292- 
99,300 
98,767 
96,850 
59.037 
56,292 
99,792 


VALVE 

A 

8 


(DEGREES) 

(PSI) 

(BTU/LBM) 

CBTU/LBH) 
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H GAMfiA HOLRT 80NV MaCM VEi. 3 N/A W A/AC NOMTM 0 IVAC PHI 6TAC 

WIND TUNN6I. 10 5 

OtOQO 705.499 3062 669,8( SjS) 1,2918 26,652 2611 

0.000 0.4tf2 «21 »28, 1{ id) 1,3969 28.051 1007 5,952 5993 1,330 0,10690 26,800 0,9799 5101 9,960 190,0 

SPIKE TIP Ns 203 

0,600 13,062 3062 609,6{ 6i5) 1.2916 26,851 2611 

0,600 16,236 2939 667,5( 793) 1,2939 28,851 2582 0,008 1050 2,091 0,10690 26,600 0,9799 0955 1.752 180,6 

^WxkEj ■'tUnKsi. - 3 0 0 * ' * * 

0,000 705,099 3062 609„6£ 8j5) 1,2910 28,052 2611 

0.000* 0,302 010 -39,5« loO) 1,3989 28,851 999 6.003 5999 1,830 0.10317 25.69S 0,9799 0925 9,619 190,2 

SPIKE TIP N8 0 0 0 i 

0,600 10,062 3062 6B9,B( Bj5) 1.29J6 26,651 2611 

0.600 2^5 669,0{ 7?S) 1,2937 26.651 2580 0,391 1010 2,091 0,10317 25,895 0,9799 0920 1,620 190,2 

inuet throat ,s o o * ' 

flOfOOo. J0^,«17 3009 673,7£ 799) 1,2930 28,85l 2590 

00.400- ' 13.632 1«60 232,2t 361) 1,3511 28,851 i8<10 2,509 0701 1.891 0,93909 26,000 O.UlS 036S 66,630 162,7 

INLET UPNRSK 603 

OO.OOo 300,017 3009 673,7C 799) 1,2930 28,051 8390 

0^0.OOp 13,036 1000 217,2( 3<|7) 1,3300 28,031 18)0 2,600 0779 1.891 0,85009 36,000 0,1227 0009 63,037 160.3 

INLET 0NNR8R - f 0 0 ' ' - 

«|)iOi)6 120,872 3009 673,?t 799) 1,2930 20,85) 2590 

40,40a ^307,002.2908 643.l< 7fc9) 1,2966 28,651 2509 0,006 1230 1,952 0,85009 26,600 0,1227 00g9 16*034 160.3 

COKBUgTOR 0 8 1 21 

OO.Olo 355,929 2967 675,U 020) 1,2950 27,650 2629 

OO.Olo 12,525 1016 216.7 f 365) 1,350« 27,690 1857 2,579 0789 1,969 0,90858 26,932 0,1116 0367 70,155 162,1 0.12 0,07 

CDK6U8T0H 0 9- 2 21 " ' ~ ~ • ' > ’ 

01,29a 189,290 2096 670,1( 63!) 1,2996 26,062 2659 

01,29a 15,682 1575 270,1( 036) 1,3077 26,062 199*7 2,263 0310 2.052 0,90798 27,028 0,1113 0203 66,563 157,0 0,20 0,00 

COMBUSTOR 0 10 3 Si 

01,30a 190,507 2630 67B,0( 8i9) 1,3016 26,018 2600 

01,30a 15.717 1530 270,6( 0)0) 1,3505 26,017 1972 2.290 0515 2.005 0,90827 27,028 0,1113 0201 66,301 156,9 0,20 0,01 

C0N&U3T0R 0 U 0 21 “ -t 

01,36? 197,012 ?8o.7 *77, 8< 8)7) UJ0)9 20JO11 2002. . / . -r 

01,367 15.950 1530 273,9'( fliS) 1,3303. 26',0ll l-975^2f276 -4^96 2.005 ,0.90828 37,028 0*1111 023l 66,2.33 156,6 '0,20 OiO'o 

CONBUpTOR 0 12 5 21 ‘ ‘ ‘ ‘ " 

Oi,50o 192,182 2805 677,0( 816) 1,3020 26,010 2601 

fi*! 00 „ 16,607 1565 283,)£ OjiO) 1,3067 26,010 I49J 2,226 0002 2.006 0.9O93B 27,028 0,1111 0211 65,536 155,8 0,20 0,00 

COM0U3T9R 0 13 6 21 ’ ' s * 

Oa,06 0 ' 155,650 2632 673,2( 8)2) 1,3020 26,0lg 2*35 ’ \- 

02.060 13,361 1568 278,31 0)9) 1,3096 26,009 1903 2,201 0405 2,061 0,90007 27.028 0.1132 0118 60,967 1*52,0 0,20 6,00 

CQM6U3TOR 0 10 7 21 

00,087 109,367 2013 663,9( 8 0 6) 1,3028 26,020 2626 

“0,087 23,185 1709 305.9( O9O) 1,3382 26,020 2123 1.079 3989 2,061 0.90870 27.028 0,1161 OOOO 56,333 109,5 0.20 0,01 

CQMBUsTOR 0 - 15 6 2l 

0«.3lo 108,001 2800 662,0( 8o2) 1,3034 26^011 .2621 1 ' ’’ 

04.310 20,279 1005 353.3C 095) U3J77 26,011 2132 1,005 3933 2,061 0,90669 27,028 0,1160 0026 55,019 109,0 0.20 0,00 

COMBUSTOR 0 16 9 3 

00.800 136,380 2855 659,U 818) 1,3007 26,080 2600 

OO.BOo 26.680 1928 369,3C 531) 1.3322 26,080 2196 1,730 3608 2,072 0,90288 27,028 0,1169 3997 53.026 107,9 0,20 0,06 

COMBUSTOR 0 1? 10 2 ' ■» • ' 

00.60a 136,027 28’50 659, if 818) 1,3007 26,079 2600 

n 26,681 1,27 3 69 *3( 5313 1,3322 26,079 2196 1.730 3808 2,072 0,90316 27.02B 0,1168 3997 53.003 107,9 0,20 0,06 

COMdUSIOR 0 16 11 13 *■ 

06,25o 119,073 2673 651,<*( 8 0 7) 1.3090 20,830 2607 

«6.25o 27.110 i860 380,9( 5«2) 1,3378 24.633 2232 1,637 3652 2,164 0,85562 27,172 0,1200 3905 00,559 105.2 0.02 0,01 



745.499 XT s 3062.1 
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READING •= 0065 BLOCK = 70 TIRE = 180,233 «ACH 6.0 PI = 




P 

T 

H 


gamma 

Hf)Ll*T 

SflhiV 

HACK 

VEL 

S 

w/4 

4 

A /AC 

MUM |M 

0 

IVAC Phi 

ETAC 


COMBUSTOR 

0 

19 

12 2 
















66,260 1 

119,349 

2674 

651 ,<|( 

800) 

1,3094 

24,835 

2647 












U6.£6o 

27.113 

1061 

364.97 

543) 

1.3377 

24,635 

2232 

1,636 

3651 

2,164 

0,85499 

2),1/2 

0.1241 

3946 

46,517 

145.2 0,42 

0,01 


COKBUgTOH 

0 

20 

13 4 
















47.310 106.008 

2796 

643,77 

846) 

1,3036 

24,976 

2693 












«7,31o 

27.424 

2010 

3*3.67 

SP8) 

1,3304 

2«,97b 

2307 

1,564 

3608 

2.163 

0,79571 

21.1/2 

0.1333 

5983 

44,612 


0,09 


COMBUsTOP 

0 

21 

14 2 
















47.32? 

107,526 

2803 

643,67 

B(j9) 

1.3032 

24,064 

2696 












07.327 

27.465 

2019 

383.77 

591) 

1,3300 

24,984 

2311 

1,560 

360b 

2.185 

0.79307 

27.172 

0.1336 

3986 

44.439 

146,7 0.42 

0,09 


COKBUsTOK 

0 

22 

15 4 
















46,110 

99,963 

2915 

638,17 

88«) 

1,2979 

25,111 

2737 












46.Ho 

27.069 

2137 

370.67 

627) 

1.3241 

25.111 

2367 

1,522 

3603 

2.200 

0.74152 

27.1/2 

0.1431 

4035 

41.522 

146.5 0.42 

0,16 


combustor 

0 

23 

16 5 
















46.767 

96,549 

2758 

637,77 

873) 

1.3058 

23.804 

2742 












46,767 

23.483 

1958 

361.67 

599) 

1.3335 

23.804 

2335 

1.592 

3717 

2.273 

0,60671 

27.298 

0,1552 

40b7 

39.662 

149,7 0,58 

0.09 


combustor 

0 

24 

17 2 
















48,777 

96,460 

2759 

637,6{ 

874) 

1,3057 

23.806 

2743 












48,777 

23,455 

J9S9 

381.47 

599) 

1.3334 

23.606 

2336 

1,592 

3716 

2.273 

0,60582 

27,298 

0,1554 

4060 

39,624 

l«9,7 0.58 

0,09 


COMBUSTOR 

0 

25 

16 4 
















49,307 

92.220 

2826 

634.47 

896) 

1.3025 

23.877 

2769 












49,307 

21.958 

2001 

348.(17 

613) 

1.3310 

23.870 

2355 

1,606 

3762 

2,283 

0.64141 

21,298 

0,1662 

4144 

37,704 

151,8 0,58 

0.12. 


CQMeugToR 

0 

26 

19 4 
















50,717 

81.748 

3018 

626.67 

9fc0) 

1,2934 

24,082 

2839 












50.717 

19.237 

2145 

320,77 

658) 

1.3231 

24,002 

2421 

1,616 

3912 

2,309 

0.54665 

27,298 

0,1950 

4280 

33.232 

156,8 0,58 

0.21 


COM0U$TOR 


27 

20 S 
















52.817 

79.032 

3042 

617,07 

968) 

1,2919 

24.132 

2846 











52,617 

13.462 

2000 

253,77 

6fl9) 

1,3279 

24.132 

2339 

1,623 

4264 

2,313 

0,44605 

27,298 

0.2379 

443B 

29,606 

162,6 0.56 

0.23 


COMBUSTOR 

0 

26 

21 2 
















53.317 

79.177 

3032 

615.17 

96") 

1,2924 

24,127 

2642 











3 

53.317 

12.382 

1951 

239,17 

592) 

1.3299 

24,127 

2312 

1,076 

4337 

2.312 

0.42973 

27.298 

0.2480 

4466 

28.966 

163.6 0,58 

0.23 

9 

COMBUSTOR 

0 

29 

22 3 















so g 

54,067 ' 

77.290 

3053 

612.27 

972) 

1.2913 

24.155 

2849 












SU.O67 

11.410 

1939 

224.67 

Sb«) 

1.3300 

24.156 

2304 

1,911 

4404 

2.315 

0,40508 

27.290 

0,2631 

4505 

27.724 

165.0 0.58 

0,24 

© *0 

combustor 

0 

30 

23 3 















S 

54,627' 

76.372 

3056 

609,67 

973) 

1,2909 

24.167 

2850 











H 0, 

54,827 

10.425 

1905 

209,17 

57?) 

1.3312 

24,160 

2284 

1,960 

4476 

2,316 

0,3030/ 

27,298 

0,2782 

4541 

26,649 

166,3 0.58 

0.25 

.W 

COMBUSTOR 

0 

31 

24 3 
















55.760 

73,839 

3088 

606.67 

983) 

1.2894 

24.204 

2860 












55.760 

9,647 

1906 

195,77 

576) 

1.3308 

24,205 

2283 

1,987 

4535 

2.321 

0,35949 

27,298 

0,2965 

4580 

25.333 

167.8 0.58 

0.20 


COHfiUsTOR 

0 

32 

25 5 
















56,252 

54,649 

3419 

605.171095) 

1.2728 

24,544 

2969 












56.252 

9.238 

2284 

196.87 

698) 

1.3124 

24,548 

2464 

1,630 

4509 

2,369 

0.28966 

27.298 

0,3c79 

4696 

20.290 

172.0 0.58 

0,40 


COMBUsTOR 

0 

33 

26 S 
















56.307 

64,234 

3192 

60S.0(1018) 

1.2063 

24.312 

2895 












56.307 

7,540 

1929 

163,97 

583) 

1.3266 

24,314 

2289 

2,052 

4690 

2.340 

0.28889 

27.296 

0,3689 

4699 

21.093 

172.1 0,58 

0.31 


combustor 

0 

34 

27 3 
















56.44 7 

63,933 

3197 

604,671020) 

1,2841 

24,318 

2897 












56.447 

7.401 

1931 

162.47 

563) 

1,3284 

24.320 

2290 

2,054 

4704 

2.341 

0,28677 

27.298 

0,3717 

4703 

20,965 

172.3 0,58 

0,31 


combustor 

0 

35 

28 7 
















S6.52 7 

So,043 

3400 

604,471089) 

1.2738 

24,52b 

2963 












56.527 

9,006 

2242 

191,17 

604) 

1.3141 

24,530 

2444 

1.061 

4540 

2.365 

0.29003 

27,298 

0,3675 

«707 

20,499 

172,4 0.58 

0,39 


combustor 

0 

36 

29 3 
















56,807 

57,116 

3384 

603,771061) 

1.2746 

24,511 

2958 












56,807 

8,775 

2206 

184.17 

672) 

1.3157 

24,515 

2 a 26 

1.869 

4582 

2.363 

0.2891 / 

27.298 

0,3686 

4716 

20.592 

172,0 0.58 

0.39 

to CD^BUgTuS 

0 

37 

30 3 















CXI 57.033 

57,047 

3395 

603,1(1087) 

1.2740 

24.524 

2961 











CO 57,033 

8,77b 

2215 

102.4( 

67S) 

1.3152 

24,529 

£430 

1,868 

4580 

2.363 

0.20848 

27.298 

0,3695 

4723 

20.569 

173.0 0,58 

0,39 



RE^IjoG 3 0065 BLOCK 3 78 a 180,233 MAC* 


PI. a 7«5.«W tt s 3062* 


PAGE 3 


P T.. H GAMMA MOL^T 6 QN.V maCh 

to COMBUSTOR 0 3« 31 - 4 

05 57.757 55.942 3«37 6Cl,3(Uol) 1.2718 24.573 2974 

^57.757 a.775 2258 179,3( 689) 1.3130 29,578 2449 1,876 

CO.MBU3.T0R. 0 39/ 32 f 

5a„J,7i77 102.07r7i 2850 599,Ot 9 q3) 1.3002 23.999 2771 

58.777' 4,BO0i 1334 89,0( 395) 1.3607 23.994 1940 2,605 

C0R8US.T0R 0 40' 33 6 

60'..?,'8.7. 4t>,,32fl, 3«90 594.5(1257) 1,2449 25,000 3090 

80.787, 12,825 2978, 246 t 4( 9g9) 1.26)3 25,105 2749 1,518 

COMBUSTOR 0‘ 41! 34 5 

62.207 42.485, 4302 590.7Cl4o0) 1.2152 25.564 3169 

62.207 18.,881; 3707 336,7(1181)' 1.2438 25.630 299,1 1,187 

COMSUsTOR 0 42 35 4 

64.671 40,930 4177 583,4(1356) 1,2240 25,439 3161 

64,67't 16.156 3496 306,4(Ho7) 1,2555 25.49) 2926 1,275 

COMBUSTOR 0 43 36 3 

65,047 37.966 4180 582,2(i3g7) 1,2230 25,446 3160 , 

65.047 15.1'26> 3507 306.5(Hll) 1,2547 25.500 2929 1 ,268 

COMBUsTOR REGEN 44 37 3 

65,047 37,966 4369 670,2(1427) 1,2114 25,407 3218 

65.047 16.732 3767 409,9Cl2f>5) 1,2413 25.484 3020 1.J95 

NQZZtt *e '45 38 5 

87,283 37,966 4180 S82,2( 1 339) 1.2230 25,446 3160 

07,203 0.978 1903> «*258,0t 558) 1,3165 25,514 2209 2,935 

MOZZLE PO 4 b 39 S 

87,203 37.966 4le0 582,2(1339) 1,2230 25,44b 31 {,0 

07.283 0.402 1529 -376.4( 4<|0) 1,3349 25.514 1995 3,472 

MOZZLF AE REGEN 47' 40 ‘ 5 

87,203 37,966 4369 670.2(14 2 7) 1,2114 25.407 3216 

87,283 1,031 2052 »209,2( &o7) 1,3102 25.514 2289 2.898 

NOZZLE PO HEGEN 48 4) 5 

87.283 37.966 43b9 67o.2(14 2 7) l,21l4 25,407 3218 

87.283 0.402 1633 -343.9( 472) 1,3292 25,514 2057 3.463 

FICTIvE CQM0U8TR 68 61 0 

65,047 304,417 4682 582,2<i532) 1,2100 26.040 3269 

65.047 0,402 1073 -715,0( 296) 1,3574 26,150 1664 4,842 

FlCTIvE MUZZLE 69 62 0 

87.283 26,477 4130 563,10338) 1,2227 25,446 3141 

, 87.203 . 1.161 2129 -183.6( 63!) 1.3071 25,514 2329 2,625 


VfcL 0 "/A * A /.AC MCIHIM P IVAt Phi ETAC 

4595 2.367 0.28400 27.298 0,3753 4742 20,280 173,7 0,56 0,4) 

5052 2.274 0.28219 27,298 0,3777 4751 22,155 174,0 0,56 0,17 

4173 2.406 0.29204 27,298 0,3650 «740 16,936 173,6 0,56 0,62 

3551 2.428 0,29993 27.296 0,3553 4731 16,551 173,3 0,58 0,82 

3/29 2,425 0,28430 27.298 0,3749 4/16 16,477 172./ 0.58 0,77 

3714 2.431 0.26430 27,298 0,4032. 4713 15.254 178,./ 0,58 0,77 

3608 2,452 0.26430 27,296 0,4032 479 - 0 14,621 175.5 0.58 0,77 

6484 2,431 0.05502 27,298 1,9371 5986 5,544 219,3 0.58 0,77 

6926 2,431 0.03005 27,298 3,5467 624] 3,234 228,6 0,56 0,77 

6633 2,452 0,05502 27,298 1.9371 6140 5,672 224,9 0.58 0,77 

7123 2,452 0,02694 27,298 3,6631 6423 3.203 235.3 0.58 0,77 

8057 2,381 0,05107 27.298 2,0868 7051 6.395 256.3 0.58 1,00 

6112 2,455 0.05502 27,290 1,9371 5762 5,226 211,1 0.58 0.77 
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READING = 0065 BLOCK 
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745,899 TI 


3062, 


PAGE 


XABS 


p-ie 


p»Ob 


PDA 


00* 


U-IB 


0-06 


CArtKLL 

P-I6/PS0 

P-182PT0 

P-0b/P8U 

6.961E 

01 

1.055E 

00 

0,000 


■4,406b 

Ul 

O.QOU 


0.000 


0.0f>0 


2,4/Ot 

•0? 

2,625b 

UU 

1,4l5b-03 

u.ouo 


1.8362 

01 

1.055E 

00 

0,000 


-3.513E 

01 

0,000 


0.000 


0.000 


1.634b 

02 

2.6256 

no 

1.4156-03 

0,000 


3,07oE 

01 

2.1856 

00 
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00 

1.000 

1.036E 

03 

"3,7916 

03 

• 1 .751E 

03 

•2.0396 

03 

5.630E 03 

3.508E 

00 

1 ,8916-03 

0,000 


0.000 

8.442E 

01 

1.4706 

00 

9.000 

1.0686 

03 

•3,7906 

03 

•1.7596 

03 

•2.03SE 

03 

5.684E 03 

3,6566 

Oo 

1,9726-03 

0.000 


0,000 

8.7286 

01 

3.1006 

00 

>.000 

1.1236 

03 

•3,8126 

03 

■1.7726 

03 

•2.0396 

03 

5.7076 03 

7.7136 

00 

4,1586-03 

0.000 


0.000 

8,7286 

01 

3,I03g 

00 

1.000 

1.1236 

03 

-3.6126 

03 

■1.7736 

03 

•2.0S9E 

03 

5.707E 03 

7,7226 

00 

4,1636-03 

0,000 


0,000 
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READING s 0065 BUUCK 


time a 160,233 MA(;n 


t 0 PT a 745.499 


3062, 


PAGE 


X DORAS CORAG CF HC 


«iO«oE 01 1.156E 02 
A.0«iE 01 1,9196-01 
0.129E 01 1.827E 01 
«.}3oE 01 1.9746-01 
4,1378 01 1.83SE 00 
A.lSot 01 2.513E 00 
4,2466 01 1.828E 01 
4.4098 01 2,9818 01 
4*<131E 01 3,8306 00 
4,48(16 01 8,ae7E 00 
4.48 0 £ 01 3.404E-02 
4.625E 01 2.466E 01 
4.626E 01 1.663E-01 
4.731E 01 l,57b£ 01 
4.73JE 01 2,5016-01 
4.6UE 01 1,1206 01 
4.877E 01 9,2766 00 
4.878E 01 1.382E-01 
4.93iE 01 6.815E 00 
5.072E 01 1.649E 01 
5.2826 01 2.182E 01 
5,3326 01 a.asoe 00 
5.4076 01 7,05S£ 00 
5,4836 01 b,8l7t 00 
5,57fcE 01 7,9776 00 
5.625E 01 2.567E 00 
5.631E 01 3,804E°01 
5,6458 01 9,8136*01 
S.653E 01 6.017E-01 
5.6816 01 2,127fc 00 

5.703E oi t.seet 00 
5.776E 01 5.041E 00 
5,8786 01 7.3686 00 
6,0798 01 1.3406 01 
6.221E 01 8,7646 00 
6,4676 01 1,6J4£ 01 
6.505E ' 0l 2,4206 00 
6.309E 01 2,5016-01 
6.5298 01 1.266E 00 
6,6956 01 1,0316 01 
6.762E 01 3,6546 00 
6,6398 01 3.745E 00 
6.SUE 01 2.993E 00 
6,9726 01 2.3016 00 
7,0676 01 3,1196 00 
7,1108 01 1,2596 00 
7.263E 01 4,0666 00 
7.27&E 01 J.463E-0! 
7,3536 01 1,5746 00 
7,3538 01 2,8346-03 
7.4868 01 9.250E-01 
7.77J6 01 1,9116 00 
6,16t6 01 2,08OE uO 
6,4426 01 1,0426 00 

8.7288 01 5,506fc«01 

8.7288 01 0,000 


1,1566 02 2.2056-03 

1,1586 02 2,4796-03 

1,3406 0£ 2,6456-03 

1.3426 02 2,4226-03 

1.35SE 0 2 2.3956-03 

1.3805 0£ 2,4066-03 

1.5636 02 2,4705-03 

1*8616 02 2,5218-03 

1,8996 02 2,5386-03 

1.9826 02 2,5546-03 

1.982E £>2 2,5546-03 

2.229E 02 2■BB3E-03 

2.230E 02 2.6096-03 

2.388F 02 2,5906-03 

2.390E 02 2,6816-03 

2.5036 02 2,6636-03 

2.5956 02 2.8988-03 

2.5976 02 2,6696-03 

2.6656 0 2 2,6348-03 

2.8305 02 2,6026-03 

3.048E 02 2,6066-03 

3.0976 02 2,6158-03 

3,1678 02 2,5816-03 

3,2356 «2 2.5706-03 
3.315E 02 2,5486-03 

3.3U1E 02 2,5176-03 

3,3455 02 2,7018*03 

3.3545 02 2,5SCE»U3 

3,3616 0 2 3.121E-Q3 

3,3826 02 2,6846-03 

3.3985 02 2,6685*03 

3,4486 02 2,6616-03 

3.522E 02 2,6528-03 

3.6565 02 2,4058-03 
3,7436 0 2 3,0178-03 

3.9055 02 3,1668-03 

3.9295 02 3.159E-03 

3.931E 02 3,2278-03 

3,9445 02 3.2228-03 

4.0475 02 3,1Q68-03 

4.0845 02 3,0708-03 

4.1215 02 2,989E-03 

4.1515 °2 2,9528-03 

4.1745 02 2,9308-03 

4,2056 02 2.8808-03 

4,2186 02 2,6688-03 

4,2595 02 2,8245-03 
4,2625 02 2.B14E-03 

4.278E 02 2.7806-03 

4.278E 02 2.7808-03 

4,2875 02 2,7646-03 

4,3065 02 2,6058-03 

4.3275 02 2,7648-03 

4.337F 02 2,7586-03 

4.3435 O2 2,8628-03 

4.3436 Og 2.862E-03 


4.344E-02 
3.5/78-02 
4,154E-02 
4,4208-02 
4,4968-02 
4.6666.02 
3.6436-02 
5.42BE-02 
5,S«8E-02 
5.8196-02 
S.819E-02 
5,3826-02 
5,8546-02 
5.609E-02 
5,634£-02 
5,3236-02 
4.7188-02 
5.085E-02 
4.855E-02 
4.343E-02 
3,2638.02 
3.0676-02 
2,6918-02 
2.6926-02 
2,5326-02 
2,3258-02 
1.9146-03 
1,9676-02 
1,8946-02 
2.1226.02 
2,1286.02 
2.121E-02 
1.3918.02 
2.955E-02 
2.9246-02 
2.5286-02 
2,4186-02 
2,4688.02 
2.4418-02 
1,8256-02 
1,6178-02 
1.194E-02 
1,034E-02 
9.266E.03 
7.2W2E-03 
6,8436-03 
5,6676.03 
5,4348-03 

4.6O7E.03 

4.683E-03 

4,9096-03 

5,7926-03 

5.1376-03 

5,2966.03 

9.1346-03 

9.141E-03 
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CALCULATED THRUST,.. t . 657. (LBF) 

MEASURED THRUST,,...... 976, (UJF) 


CALCULATED SPECIFIC IMPULSE.1435, (LBF-SEC/LBH) 

MEA8URED SPECIFIC IMPULSE..2 132. (LBF-SEC/LBM> 

CALCULATED THRUST COEFFICIENT. 0,2575 

MEASURED THRUST COEFFICIENT. 0,3626 


REGENERATIVE-COOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST,,, 5909, (LBF) 

net thrust, .. sou, (lbfj 

SPECIFIC IMPULSE. 1757, (LBF-8EC/L8M) 

THRUST COEFFICIENT...0.3153 


ANGLE OF ATTACK ... 0,000 (DEGREES) 

MASS FLOW RATIO.,... 0,9799 

ADDITIVE DRAG COEFFICIENT,,,.,,,.. 0.0010 

LIMITING PRESSURE RECOVERY EFFICIENCY.... 0.1652 

DELTA PT2•a .0.1166 (PSD 

TOTAL PRESSURE RECOVERY . SUPERSONIC,,,,. 0,4063 

TOTAL PRESSURE RECOVERY • SUBSONIC. 0.1675 

INLET PROCESS EFFICIENCY . SUPERSONIC.... 0.6973 

INLET PROCESS EFFICIENCY • SUBSONIC,,,,,. 0,9049 
KINETIC ENERGY EFFICIENCY « SUPERSONIC,,, 0.9404 
KINETIC ENERGY EFFICIENCY - SU88QMC, ,, r, 0,6887 
ENTHALPY AT PO - SUPERSONIC.,,,......,,.. -1.33 (BTUFLBM) 

ENTHALPY AT PO « SUBSONIC..,.... 35,77 (BTU/LBM) 


momentum and forces 


INLET FRICTION DRAG,,,,,,,,, 
INLET MOMENTUM CHANGE.,,..., 

COMBUSTOR FRICTION DRAG. 

CQt*8UsT0R STRUT DRAG, 
COMBUsTOR MOMENTUM CHANGE,,. 

NOZZLE FRICTION DRAG,... 

NOZZLE STRUT DRAG. 

NOZZLE MOMENTUM change,,.,,, 

nozzle pressure Integral,.,, 
External friction orag.,,,,, 
external PRESSURE INTEGRAL., 
total EXTERNAL drag,,,,,,,,, 
TOTAL STRUT DRAG.,.,.,,,..,, 

CAVITY force.... 

CALCULATED LOAD cell force,, 
MEASURED load CELL FORCE..., 
FUEL VACUUM SPECIFIC 1MPUL8L 


115,6 (LBF) 
■737,2 (LBF) 
277.3 (LBF) 
-l.ao (LBF) 
345, (LBF) 
41,39 (LBF) 
•0,00 (LBF) 
1049, (LBF) 
1090, (LBF) 
0.00 (LBF) 
0. (LBF) 
•1065, (LBF) 
-1,80 (LBF) 
•1173, (LBF) 
■1601, (LBF) 
■1262, (LBF) 


CCMBUSTUR 


FUEL-AIR RATIO,.,,,. 0,0171 

EQUIVALENCE RATIO................. 0,561 

COMBU8TOR EFFICIENCY................. 0,770 

TOTAL PRESSURE RATIO,,.... 0.1247 

COMBUSTOR EFFECTIVENESS.,,.,... 0,6964 


INJECTOR DISCHARGE COEFFICIENTS 0,B431» 0,7415, 0,8984, 0,6782 
NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0.9625 


NOZZLE COEFFICIENT » Cl,,,,. 0.8913 

PROCESS EFFICIENCY,,.,,,,,,,.,,. 0,9101 

KINETIC ENERGY EFFICIENCY,. 0,9171 


' STATION 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE,,.,,.... 34,889 (IN) 

SPIKE TRANSLATION,,,.,,,,,,,,, ,,,,,,,, 0,3069 (IN) 

INLET THROAT,... 40.40U (IN) 

COWL LEADING EDGE,.... 35,191 (IN) 

NOZZLE 8HH0UD TRAILING EDGE.73,531 (IN) 

NOZZLE PLUG trailing edge. 67,263 (IN) 

STRUT LEADING EDGE,,.,.,,,,,,,,.56,447 (IN) 

STRUT TRAILING EDGE,,,,.,,,,. 65,04/ (IN) 

COMBU3TOR EXIT.. ... 65,047 (IN) 


INJECTORS 

1A 

18 

1C 

2A 

2C 

3A 


STATION 

40,400 

41,292 

44,300 

48,767 

46,250 

54,057 

56,242 

44,792 






















































Reading 65 


t = 196.43 sec. 
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^ORIGINAL PAGE iS 
Q? POOR QUALITY 


R?A0InG p 0065 BLOCK « 96 TIME a 196,“33 MACH 


J- }- XT' 


WIND TUNNEL l 

0,000 706,709 3060 

0,000 0,402 420 

SPIKE TIP NS 2 

0,600 IS,062 3060 

0,6Qq 16.232 2967 

NINP TUNNEL" 3 

0,000 746,749 3060 

0,000 0,381 414 

SPIKE TIP NS 4 

0,600 16,062 3060 

0.60 0 16,381 2993 

INLET THROAT 5 

40,400 .318,846 2990 

40,400 '15.155 1421 

INLET UPNR8K 


689.lt 8i4) 1.2919 i 
-28,2( loll 1,3989 i 
0 3 

689,1( 8j4) 1,2917 « 
666,9{ 7q3) 1,2940 i 
0 0 

689.K 8)4) 1,2919 i 
■29,7C 100) 1.3989 i 
0 0 

689.lt 8j 0) I.29J7 i 
666 ,7C 794) 1,2938 j 
0 3 

667,9( 794) 1.3940 I 
221»7 f 351) 1.3534 j 
3 


GAMMA HOLKT SOnV maCH vEL S 
1.2919 28,852 2610 

1,3989 28,851 1006 5,954 5991 1,834 1 


A/AC MCJMTM 0 IV AC PHI ETAC 


,10710 26,885 0,9801 5107 9.971 190,0 


. 0,409 1055 2.090 0.10710 26,885 0,9801 4957 1.75? 184,4 
! 6.005 5997 1.834 0,10321 25.910 0,9801 4926 9.620 190,1 
1 0,391 1010 2,090 0,10321 25,910 0,9801 


1 2,596 4725 1,886 0,94106 36,885 0.1115 


4925 1.620 190,1 

4382 69,106 163,0 


40,400 318,846 

2990 

667,9( 

79«) 1 

1,2940 

28.651 

2582 








63,835 




40,400 13,035 

1366 

"207,3( 

537) 1 

i,3S67 

28,851 

1767 

2,607 

4801 

1,086 

0,85551 

26,885 

0,1227 

4422 

164.5 



INLET DNNR8K 

7 

0 4 
















40,400 125,387 

2990 

668, OC 

794) 1 

1,2940 

26,851 

2582 

0,482 











40.400 108,127 

2691 

638, OC 

764) ) 

1.2971 

28.851 

2542 

1225 

1.9S0 

0.65551 

26,885 

0,1227 

4422 

16,289 

164,5 



COKBUaTOR 0 

8 

1 21 
















40,41o 270,468 

2950 

670,3( 

8)5) | 

1,2963 

27,612 

2624 












40.410 14,212 

1433 

221,St 

370) ) 

1.3539 

27.612 

1869 

2.536 

4740 

1.965 

0.94428 

26.980 

0.1116 

4361 

60.553 

162.4 

0.12 

0.07 

CQKBUsTOR 0 

9 

2 21 
















41,242 204,560 

2879 

673,2< 

827) 1 

1,3002 

26.435 2653 












41.292 17,254 

1572 

269,St 

426) : 

1,3479 

26,435 

1996 

2,252 

4494 

2,046 

0,94964 

27.075 

0.1113 

4274 

66,329 

IS7.9 

0,24 

0,04 

C0HBU8T0R 0 

to 

3 21 
















41,302 214,518 

2837 

673.K 

8i4) : 

1,3022 

26.391 

2638 












41,302 17.286 

1527 

269,9t 

4l3) 1 

1.3507 

26,>9q 

1971 

2.2(9 

449 2 

2.039 

0.94994 

27.07S 

0,1113 

4273 

66,313 

157.8 

0,24 

0,01 

CONBUsTOR 0 

11 

4 21 















41.367 213,160 

2830 

672,9f 

812) ; 

1,3025 

26.384 

2633 












41,367 17,513 

1530 

2T2,6( 

4)4) : 

1,3506 

26,384 

1973 

2,267 

4474 

2.038 

0.94995 

27,075 

0,1113 

4264 

66,050 

157.S 

0.24 

0,00 

COH.BU8TOR 0 

12 

5 21 














41,500 208.376 

2827 

672,3f 

8lt) 

1.3026 

26.383 

2634 












41,500 18,801 

1566 

283.St 

«25) 

1.3487 

26.383 

1995 

2.211 

4410 

2.040 

0,95105 

27,075 

0.1111 

4247 

65.185 

156,8 

0.24 

0,00 

COMBUSTOR 0 

13 

6 '21 















42,46o 156,629 

3009 

667,Ot 

064) : 

1,2940 

26.59} 

2698 












42,460 19.054 

1816 

293,5t 

496) 

1,3351 

26,593 

2129 

2,030 

«323 

2.077 

0,94211 

27,0 ?5 

0,1122 

4185 

63,293 

134,6 

0.24 

0,17 

combustor 0 


7 5 
















44,087 122.499 

3472 

654,SflQo7> 

1,2714 

27,151 

2843 












44.O87 38,751 

2690 

396,0( 757} 

1.2978 

27,155 

2528 

1,423 

3596 

2,124 

0,91034 

27,075 

0,1161 

4179 

50.879 

154.3 

0,24 

0,62 

COMBUSTOR 0 

IS 

8 3 
















44,310 120.317 

3507 

652,4(1018) 

1,2696 

27.199 

2053 












44.310 40.202 

2755 

402.5( 

777) 

1.2951 

27,203 

2554 

1,305 

3536 

2.,127 

0,90828 

27.075 

0,1164 

4174 

49,910 

154.2 

0.24 

0,66 

COMBUSTOR 0 

16 

9 3 
















44,800 116.165 

3562 

647.2(1035) 

1.2665 

27.280 

2667 












44,800 43,390 

2875 

416,9t 

8j4) 

1.2901 

27.286 

2600 

1.306 

3394 

2,131 

0,90446 

27,075 

0,1169 

4155 

“7,707 

153,5 

0,24 

0,72 

CO88U3TQR 0 

17 

10 2 
















44.802 116,194 

3561 

647,1(1035) 

1,2666 

27.280 

2867 












44,802 43,387 

2874 

416,9( 

8l3) 

1.2901 

27,286 

2599 

1,306 

3394 

2.131 

0,90476 

27,075 

0,1166 

4155 

47.725 

153,5 

0.24 

0,72 

CQHBUsTDR 0 

18 

LI 6 
















46,250 107,237 

3124 

648,6( 

987) 

1.2892 

24,377 

2666 












46,250 41.490 

2510 

431,3t 

774) 

1,3096 

24.378 

2589 

1,274 

3298 

2.279 

0,06012 

27,315 

0,1240 

4117 

44,061 

150,7 

0.5S 

0,23 
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196,033 HACK 6,0 PT m 7«6./09 T] 


3060,0 


PACE 2 


READING » 0065 8UOCK “ 96 TlpE » 

p T M GAMMA MOUM SOnV MAUH veu 8 W/A H tt/AC 

COMBUSTOR g H 12 2 

46,26 0 107.170 3125 608,5( 9 fl 7) 1.2892 20.379 2866 

«6.26o 01.077 2511 031.1( 7?0) 1,3096 20.380 2589 1,270 3298 2.279 0.85909 27,31b 0,J20i 

COMBUSTOR 0 20 13 0 

07.310 100.70$ 3205 635.0(1027) 1,2830 20,536 2900 

07.310 60.101 2633 016,7( Si3J 1.3035 20,537 2637 1,250 3306 2,291 0.79991 27.31b 0,1333 

COMBUSTOR 0 21 to 3 

07.327 100.077 3253 635.2U030) 1,2826 20,505 2907 

07.327 00,085 2602 0U,5( 8^) 1.3030 20.507 2601 1,253 3308 2,292 0,79720 27.315 0,1338 

COMBUSTOR 0 22 15 0 

OS.llo 95.919 3362 625,9(1066) 1.2770 20.682 2901 

08,110 37,596 2727 397.0( 8«3) 1,2985 20,685 2670 1,267 3380 2,302 0.70502 27.315 0,1031 

COMBUSTOR 0 23 16 6 

08,767 91,615 3067 630,6(l0fl6) 1,2920 22,990 2960 

08,767 32,318 2006 379,7( 799) 1,3105 22.095 2600 1.300 3b«3 2.037 0.69286 27,502 0,1552 

COMBUSTOR 0 20 17 2 

08,777 91,505 3069 630,5(10«7) 1,2923 22,096 2960 

08,777 32,276 2007 379,3( 799) 1,3105 23,097 2600 1,301 3505 2,037 0.69196 37,502 0,1550 

COMBUSTOR 0 25 18 0 

09,307 87,950 3169 625,3(1083) 1,2870 22,600 2996 

09,307 30,037 2070 359,6( 8g2) 1.3107 22,602 2671 1,365 3605 2.008 0,60715 27,502 0,1662 

COMBUSTOR 0 26 19 5 

30.717 77.715 3519 613,0(l2U) 1,2697 22,963 3110 

50.717 27.806 260T 532.6C 9j9) 1,2900 22,968 2805 1,336 3706 2.083 0,5515b 27,502 0,1950 

COMBUSTOR 0 27 20 0 

52.817 72,350 3699 597.7(1276) 1.2590 23,179 3161 

52.817 19,950 2800 200,3C 9j2) 1,2917 23.190 2765 1,518 0229 2.099 0,05206 27,502 0,2379 

COMBUSTOR 0 28 21 0 

53.317 70,051 3762 390,5(1299) 1,2537 23,250 3179 

53.317 19.155 2807 226,3( 9^8) 1,2892 23,260 3901 1,52« 0280 2,500 0,03358 27,502 0,2080 

COMBUSTOR 0 29 22 0 

50,067 69,006 3800 589,9<i3j3) 1,2530 23,300 3188 

50,067 17.026 2831 202,0( 9*2) 1,3890 23,315 2790 1.578 0003 2.508 0,00871 27,502 0,2631 

COM0USTOR 0 30 23 3 

50,827' 68,005 3807 585,5(l3l5) 1,2528 23,318 3189 

50,827 15.6T5 2778 170.3( 9gl) 1,2906 23,330 2760 1,601 0536 2,508 0,38650 27,542 0,2782 

COMBUSTOR 0 31 20 3 

55.760 67,200 3631 580,6{l320) 1,2512 23.350 3190 

55.760 10.137 2706 107,It 9 0 8) 1.2913 23.372 2706 1.696 0658 2.510 0.36270 27,502 0,2965 

COW0U8TOR 0 32 25 5 

56.252 52,223 0200 578,3(1076) 1,2228 23,793 3292 

5e,252 13.327 3208 152,9(1089) 1,2666 23.653 2928 1.576 0614 2,551 0,29225 27,502 0,3679 

COMBUSTOR 0 33 26 S 

56.307 61,961 3851 578,1(1331) 1,2096 23,381 3199 

50.307 10.106 2600 80.6( 8s7) 1.2956 23,001 2680 l,8b« 0969 2,518 0,29l«B 27,502 0,3689 

COMBUSTOR 0 30 27 J " 

56,007 61,877 3850 577,5(1332) 1,2090 23,386 3200 

56,007 9,990 2606 81,0( 856) 1,2956 23,006 2678 1,861 0983 2.518 0.2B933 27,502 0,3717 

COMBUSTOR 0 35 2B 7 

56.527 5>,567 0208 577.2(1060) 1,2253 23.761 3285 

56.527 12.870 3176 138,8(1062) 1,2699 23.817 2901 1,610 abas 2,507 0,29262 27,502 0,3675 

COMBUSTOR 0 36 29 3 

56,807 50,690 0178 576,0(lOs3) 1,2276 23.731 3278 

56,807 12,012 3106 125,7(l0j7) 1,2730 23,783 2876 1.650 0707 2,5(14 0.29176 27,502 0,3686 

combustor 0 37 So u 

57.033 55.986 0136 57S.lU'0j7) 1,2306 23,689 3268 

57.033 11,929 3027 1 12,9 (1 0q7) 1,2766 23.730 2805 1,690 «S09 2.SO0 0,29106 27,502 0,3695 


MOM 1K 0 I VAC PHI ETAC 

0118 00,050 150.6 O.bb 0,23 

0178 01,11s 152.9 0.5S 0,30 

0182 00,985 153,1 0.55 0,31 

0251 39,207 155.6 0,b5 0,36 

0318 38.191 136.8 0,83 0,21 
0319 36,121 156,6 0,83 0,21 
0398 36,656 159,7 0,63 0,20 
0595 32,109 166.8 0.83-0,36 
0835 29,706 175.6 0,83 0,03 
0881 28,800 177,2 0.83 0.05 
0900 27,966 179,5 0,83 0.0/ 
5000 27,206 181,5 0,83 0.08 
5061 26,250 183,7 0,83 0,09 
5206 20.950 189.0 0,83 0,60 
5209 22,510 169,1 0.63 0,50 
5216 22,000 189,0 0.63 0,50 
5221 21,296 169,6 0,63 0,62 
5235 21.522 19(1.1 0.83 0,61 
520b 21.751 190.0 0.63 0.60 
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^E40InC a 0065 BLOCK 


9b TlKfc = 196.4J5 MCM 


3060 , 


PACE 3 


6,0 PT s ?U6W«9 TT a 


p t H GAMMA MOLWT 50NV MALM VEL 8 «/A » A/AC 

COMBUSTOR 0 38 31 U 

57.757 60,417 3988 S72.2(15b2> 1.2«08 23.539 3233 

57.757 10.380 2758 74.4( 9()9) 1.2883 23.569 2738 1,823 4991 2,526 0,28654 27,542 0,3753 

COMBUSTOR 0 39, 32 B 

56,777 113,265 3247 568,9(llo9) 1.2821 22,608 3013 

56,777 5,<175 1575 -46.6C 499) 1,3442 22,610 2148 2,583 5550 2,426 0,28472 27,542 0,3777 

COMBUaTOR 0 40 33 7 

60,767 48,680 4681 563,4fl6u0) 1,1866 24,321 3370 

till?. 7 . „ 17(137 39i)9 lR6,6<l3fi8) 1,2234 24,488 3132 1 .368 4284 2.569 0,29462 27,542 0,3650 

COMBUSTOR 0 41 34 4 

62.207 51,768 4521 5S9,l(iSeO) 1.2007 24,152 3343 

62.207 15,825 3665 16j,3(i2«i) 1,2426 24,271 3054 1,461 4462 2,559 0.30261 £7,542 0,3553 

COMBUgTOR 0 42 35 5 

64.871 45.291 4833 550,5(1697) 1,1717 24,527 3386 

64,671 19,405 4275 239,1(1471) 1,1972 24,741 3207 1,251 3947 2,576 0.28684 27,542 0,3749 

COMBUSTOR 0 43 36 « 

65,047 41,473 4916 348,9(i729) 1,1625 24,627 3397 

COMBUSTOR 'hEGEM "aV j 27 ° 1 j! (15<l 1 > 1.1802 24,865 3244 1,151 3732 2.582 0.26667 27,542 0,4032 

65.047 41,473 5055 660,9(l7s7) 1,1557 24.481 3445 

wnSSf 7 ac 23 ' 023 4705 **28-9ci6u2) 1.1653 24.711 3321 1,026 3408 2,605 0.26667 27,542 0,4032 

NuZZUjE Ac <1$ 36 5 

87.203 41,473 4918 548,9(1674) 1,1625 24,627 >397 

NOZZLE p 8 l * 263 ^ 39 07, 5 ( 856} U * 731 29,091 2603 2,7?3 7569 2,582 °* 05S51 27,542 1,9371 

87.283 “1.473 4918 548,9(1674) 1,1625 24,627 3397 

87.283 0,402 2085 -722,4( 6<|3) 1,2957 25,092 23)3 3,448 7976 2,582 0,02498 27,542 4,3039 

NOZZLE AE REGEN 47 40 5 

87.283 «1,473 5055 660,9(1787) 1,1557 24,481 34«S 

87.283 1,33“ 28B5 -432,6( 93!) 1,2654 25,y89 2690 2,750 7397 2.605 0,05551 27,542 1,9371 

NOZZLE p 0 HEGEN 48 4J 5 

87.283 41,473 5055 660,9(1787) 1,1557 24,481 3445 

87.283 0,402 2223 -674,l( 69I) 1,2901 25,092 2384 3,429 8173 2.605 0,02401 27,542 4,4785 

FJCTIVE C0MBU8TR 68 61 0 

65.047 318,846 5123 548,9(l8 0 7) 1,1823 24,859 3481 

65,047 0,402 1288-1007,0( 3?9) 1,3377 25,155 1845 4,782 8824 2,418 0,04485 27,542 2,3974 

FICTIVE NOZZLE 69 62 0 

87,283 26,621 4840 522,0(1698) 1,1396 24.612 3367 

87,283 _ 1.552 3039 -373.8( 9e8) 1,2590 25,087 2754 2,432 6695 2.613 0.05551 27,542 1,9371 


MOMTM 0 IVAC PHI ETAC' 
5270 22,224 191,3 0.83 0,55 

5280 24.556 I9l,7 0,83 0,31 

5269 19,614 191,3 0,63 0,83 

5260 20,982 191,0 0,63 0,76 

5242 17.595 190,3 0,83 0,92 

5240 15.466 190,2 0.63 0,9B 

5295 14,122 192,3 0.83 0,96 

6849 6,271 248,7 0,83 0.98 

7271 3,097 264,0 0,83 0,98 

6994 6,581 253.9 0.83 0,98 

7458 3.050 270,8 0,63 '0,98 

7800 6,151 283,2 0,63 1.00 

6502 5.776 236,1 0,63 0,96 
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READING R 0065 BUOCK 

XA8s H-1B 

6 t 98jE-01 J.060E 00 

l,B3f,E 01 1,0606 00 

3.u7oE 01 2.1956 00 

3.5086 01 3.S96E 00 

3.5186 01 3.919e 00 

3.5196 01 3.9216 00 

3.5556 01 4,0006 00 

3.5B6E 01 3.9666 00 

3.6066 01 3.9<|Q£ 00 

3,6486 01 0.207E 00 

3.701E 01 4.220E 00 

3.732E 01 4.106E 00 

3,8036 01 3.8406 00 

3.8346 01 5.4S3E 00 

3.87SE 01 7.624E 00 

3.88JE 01 7.923E 00 

3,90iE 01 8.990E 00 

3.932E 01. 1.40IS 01 

3.950E 01 1.701E 01 

3.98jE 01 1.737S 01 

4.00QE 01 1,759£ 01 

4,04j)E 01 2.076E 01 

4,04iE 01 3.084E 01 

4.129E 01 3.7836 01 

4,13QE 01 2.791E 01 

4.137E 01 2.842E 01 

4.150E 01 2.947S 01 

4.246E 01 1.9016 01 

4,4096 01 3.983E 01 

4.431E 01 4.267E 01 

4,48oE Ot 4.B94E M 
4.48 0 E Qi 4.893E 01 

4.6256 Ol 4.483S 01 

4.626E 01 4.479E 01 

4.731S 01 4.181E 01 

4.733E 01 4,1776 01 

4,61 lE 01 4.010E 01 

4.877E--01 3.2326 01 

4.8786 01 3.2386 01 

4*93lE 01 3.004E 01 

5,0726 01 2,781E 01 

5»28gE'01 1.993E 01 

5,3326 01 1,915s 01 

5.407E 01 1.743S 01 

5.483E 01 1.567E 01 

5,5766 01 1.414E 01 

5.6256 01 1.333E 01 

3,63lE OV 8.975E 00 
5,6456 01 8.975E 00 

5.65JE 01 l,287g 01 

5.68iS 01 1.241E 01 

5.70JE 01 1,1936 01 

5.776E 01 1.038E 01 

5.878E Ot 5.475E 00 
6.079E 01 1.714E 01 

6,23lE 01 1.S82E 01 


a 96 TIME b J96.433 

P-OB P DA 

0,000 »4,406t»01 

0,000 -3.5296 01 

0,000 -1.672E 02 

0.000 -3.646E 02 

S.923F Oo -4,3186 02 
5,69jE Oo -4,3186 02 
3.927E Oo -4,369k 02 
e.asoe oo -4.S27E oe 
3.047E 00 -4.632E 02 
4,693s 00 -4.817E 02 
6.772S Oo -5,0526 02 
7.97SE Oo -5,16IE 02 
1.339F Ol >5,2966 02 
1.5726 Oi -5.283E 02 
1,5402 Oi -S.298E 02 
1.535E Oi -5.301E 02 
1,5646 Ol -5.305E 02 
1.609E 01 *5,3656 02 
1.314E Ol -5.450E 02 
8.200E Oo -5.6S3E 02 
8.002E 00 -5.796E 02 
7.5936 Oo -6.116E 03 
7.963E Oo o6.123E 02 
6968IE Oo -7,009fc 02 
6,67IE QO »7,020E 02 
6,6056 00 -7,0946 02 
6.126E Oo >7,244E 02 
1,9106 Ol -7.680E 02 
3.768E 01 -7.463E 02 
3.773E Oi -7.4766 03 
3.7846 Ol *7,5806 02 
3.704E Oj -7,5846 02 
3.8166 Oj -7,3246 02 
3.816E Oi .7.321E 02 
3.840E Ot >6,539E 02 
3.840E Oi >6 ( Sl3E 02 
3.509E Ol -5.710E 02 
3.23EE Oi -4,6786 02 
3.320E Oi >4,6626 02 
3.0O4F Ot -3,8016 02 
2.7815 Oi -1,6636 02 
U995E Oj 9,6666 01 
1.915s Oi 1,4756 02 
1.743E 01 2,181s 02 

1.567E Ol 2,8246 02 
1.41UE Oi 3,5226 02 
1,3336 Ol 4,999£ 02 
1.324S Oi 5,0376 02 
1.301E Ol 5,1236 02 
1.287E Ol 5,1756 02 
1,2415 Ol 5,3406 02 
1,193S Oi S.498E 02 
1,0386 Oi 5,7616 02 
5.475E Oo 5.9446 02 
1,7165 Ol 5,9706 02 
1.582S *0i 5.970E 02 


NACH o.O PT s 746,7 

GOX N-1B 

4,000 0.000 

0,000 0,000 

O.QUO 0,000 

0.000 0.000 

0,000 0.000 

0«0u0 0,000 

0,000 0,000 

-3.518E 02 -3.518E 02 
-3.559E 02 -3.559E 02 
■2.646E 02 >3, 646 E 02 
-3.9496 02 -3.761E 02 
•4,0/96 02 »3,B30E 02 
•4.366E 02 -4.OO0E 02 
-4,5256 02 -4.080E 02 
-4.724E 02 >4,2016 02 
•4,7536 02 -4.219E 02 
•4,8576 02 nfl.SaSE 02 
•5.024E 02 -4.394E 02 
■5,1276 02 -A.464E 02 
•5.309E 02 .4,5906 02 
-S.4296 02 -4.675E 02 
•5,6926 02 >4,8626 02 
• 5.649E 02 0 4,667E 02 
>6.SU2E 02 -5.3286 02 
■6,5136 02 -5.134E 03 
■6.5886 02 -5.371E 02 
■6.747E 02 ■5,4476 02 
•8.1/8E 02 > 6,1 19£ 02 
■1.197E 03 »7,941E 02 
■1,2146 03 >6,2686 03 
>1,3556 03 -9.047E 03 
’1,3556 03 >9,0516 02 
•J.832E 03 >1.1386 03 
>1,8356 03 >1,1406 03 
>2,194E 03 -1.2966 03 
>2,200E 03 -1.299E 03 
•2.452E 03 -1.4 0 9E 03 
■2,6436 03 -1.498E 03 
•2,6466 03 -1.499E 03 
>2,766E 03 -1.567E 03 
-3.127E 03 -1,7356 03 
>3, S5QE 03 -1,9516 03 
■J.638E 03 -1.997E 03 
>3.7646 03 -2.060E 03 
>3.8846 03 -2.120E 03 
•4.019E 03 -2.185E 03 
•4.062E 03 -2.214E 03 
>6■088E 03 -2.217E 03 
•4.lose 03 -2,2246 03 
•4.U4E 03 >2.2286 03 
•4.147E 03 -2.241E 03 
>4,172E 03 -2.2526 03 
>4,250E 03 -2,2816 03 
■4,3406 03 >2,3156 03 
•4.494E 03 -2.360E 03 
•4,6iOE 03 -2.392E 03 


3060.0 


PAGt 


5-08 tArtALL P-lb/PSO 
0.000 2.U70E-02 2.636E Ob 
(1,000 1,634k 02 2.636E 00 
0.000 5,0536 02 5,4586 00 
0,000 6.804E 02 9.6886 00 
0,000 6,8506 02 9./4SE 00 
0,000 6.8S3E 02 9,7496 00 
0,000 7,2136 02 9,9466 00 
0.000 7.525E 02 9,b56E 00 
0,000 7,7336 02 9.796E 00 
0,000 8,169k 02 1,0466 01 
1,8756 Ol 8,7306 02 1.0496 01 
2,4846 01 9,0596 02 1,0216 01 
3,8626 01 9,8386 02 9,5486 00 
4.4496 01 1,0186 03 1.356E 01 
5.233E 01 1,0656 03 1.896E 01 
5,3406 01 1,0716 03 1,9706 01 
5,7236 01 1.094S 03 2.235E 01 
6,2976 01 1.1306 03 3,4856 01 
6,6376 01 1,1516 03 4,2306 01 
7,1956 01 1,1876 03 4,3196 01 
T.S416 01 1,2096 03 U.375E 01 
8.299E 01 1,2566 03 5,1626 01 
8,3196 01 1.2576 03 5,1826 01 
1,1736 02 1,3626 03 6,9196 01 
1,1796 02 L,3636 OJ 6.9386 01 
1,2176 02 1,3716 03 7.067E 01 
1,3006 02 1.3B6E 03 7,3296 01 
2,0596 02 1,5016 03 4.727E 01 
3,6336 02 l,698E 03 9,9006 01 
3,8706 02 1,7256 03 1.0616 02 
4.5016 02 1.785E 03 1,2176 02 
4.5C3E 02 1,7856 03 1,21/6 02 
6,9376 02 1.963E 03 1.1146 02 
6,9566 02 l,964E 03 1.114E 02 
8.975E 02 2,095k 03 1.0396 02 
9.008E 02 2.0976 03 1,0396 02 
1,0426 03 2.194E 03 9,9706 01 
1,1466 03 2.277E 03 B.0366 01 
1,1476 03 2.278E OJ B.025E 01 
1.2206 03 2.3446 03 7,4696 Ol 
1.391E 03 2.522E 03 6,9146 01 
1,5986 03 2,7886 03 4,9606 0\ 
1,6416 03 2.852E 03 4.7&3E 01 
1,7046 03 2.9486 03 4.3336 01 
1,7646 03 3,0456 03 3,8976 01 
1.8336 03 3,1656 03 3.515E 01 
1.868E 03 3,2096 03 3,3146 01 
lt 87lE 03 3.216E 03 1.7346 Ol 
1 »8B lE 03 3.2346 03 1.7346 01 
1,8866 03 3,2456 03 3.201E 01 
1.9056 03 3.280E 03 3,0866 01 
1,9206 03 3,3096 03 2.966E 01 
1,9696 03 3,4026 03 2,5816 Ol 
2,0266 03 3,5326 03 1.3616 01 
2.134E 03 3,7906 03 4.2616 01 
2.219E 03 3,9726 03 3.9356 01 


P-18/PT0 P-UB/P80 P-OB/PIO 
1.4196*03 0.000 0,000 

1,4196-03 0,000 0,000 

2,9396-03 0,000 0,000 

5,2186-03 0,000 0,000 

5,2496*03 1,4736 01 7,932E>03 

5,2506-03 1.4656 01 7,8886-03 

5.357E-03 9,7656 00 5,2596-03 

5,3008-03 5,5946 00 3,0136-03 

5.2766.-03 7.575E 00 4,0806-03 

5,6346-03 1,1676 01 6.285E-03 

5,6516-03 1,6846 01 9,06BE»03 

5,498t-03 1.983E 01 1,068E-02 

5,1426-03 3,3306 (>1 1.794E-02 

7,3026-03 3.9106 Ot 2.106E-02 

1.0216-02 3.8286 01 2,0626-02 

1.0616-02 3.617E 01 2,0566-02 

1,2046-02 3,8906 01 2,0956-02 

1,8776-02 4.0006 01 2,1546-02 

2,2786-02 3.2676 01 1.7606-U2 

2.3266-02 2,0396 01 1,0986-02 

2,3566-02 1 .9906 01 1.072E-02 

2,7806-02 1,8886 01 1,0176-02 

2,7916-02 1,8856 01 1,0156*02 

3,7266-02 1,6616 01 8,9476-03 

3,7376-02 1.659E Ol 8,9346-03 

3,8066-02 1,6426 01 8,8456*03 

3,9476-02 2,0216 01 1,0886-02 

2.5466-02 4,7486 01 2,5576-03 

5,3326*02 9,3706 01 5,0466*02 

5,7146-02 9,3826 01 5,0536-02 

6,5536*02 9.409E 01 5.0686-02 

6.SS36-02 9,4096 01 5,0686-02 

6,0026-02 9.4896 01 5,HOE-02 

5,9986-02 9.4896 Oi 5,1116-02 

S,598fc*02 9,5476 Ol 5.1426-02 

5,5946-02 9.546E 01 5,1426-02 

5,3706-02 8.7256 01 4,6996-02 

4,3286-02 6,0366 01 4,3286*02 

4,3226-02 8,0256 01 4,3226-02 

4,0226-02 7.469E 01 4,0226-02 

3,7246-02 6.914E Ol 3.724E-U2 

2,6726.-02 4,9t>oE Oi 2,b72£-02 

2,5656-02 4.7636 01 2,5656-02 

2.3346-02 4.333E 01 2.334E-02 

2,0996-02 3.8976 01 2,0996-02 

1,6936-02 3,5156 01 1,8936-02 

1,785t-02 3.3146 01 1.7B5S-02 

9.3406- 03 3.291E 01 1,7736-02 

9.3406- 03 3,2346 01 1.7426*02 

1.7246*02 3,2016 01 l,724b*02 

1.6626-02 3.0866 01 1.662E-02 

1,5976*02 2,9666 01 1.597E-U2 

l,390k-Q2 2.5816 Ol 1,3906-02, 

7,3326-03 l,36l6 Ol 7,3326-03 

2.2956-02 4,2616 01 2.295E-U2 

2.1196-02 3,9356 Ol 2,1196-02 
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READING P 0065 BLOCK a 96 TJhE 

XABs P-10 P-OB 

6.467E Ol 1,9406 01 1.940E Ol 

6,5056 01 1.965E 01 1 .9956 0\ 

6.5096 01 1,965£ Ol 2,0016 Ol 

6.529E Oi 1,8676 01 2,0306 Ol 

6»69gE 01 1.056E 01 9.640E Ofl 

6.76 2 6 Oi 7,057g 00 9,1576 Oo 

6.839E Ol 3.B90E 00 6.960E Oo 

6,91 lE Ol 3.362E 00 4.905E Oo 

6,97 2 E Ol 2,9156 00 3.970E Oo 

7,0676 Ol 2,1276 00 2.515E 0 0 

7.110E Oi 1.770E 00 2.366E Oo 

7.263E 01 1,5476 00 1.B35E Oo 

7.276E 01 1.52SE 00 1.756E 00 

7,353E 01 1.464E 00 1.360E Oo 

7.353E 01 1,4636 00 1.358E Oo 

7.4B6E 01 1.355E 00 0,000 

7,77jE 01 2,6006 uO 0,000 

8•161E Oi 1.840E 00 0,000 

8,44 2 E 01 1>500E 00 0,000 

B.728E Oi 3,1456 00 0,000 

8.728E 01 3.1486 00 Q.000 


a 196,433 HACn 6,0 PI o 7«6. 

PDA BOX fa-IB 

5,9706 02 -4,8506 03 -2.4/66 03 
5,9706 02 -4.892E 03 -2.4936 03 
5,9706 02 -4.697E 03 -2.495E 03 
5,9706 02 -4,9196 03 -2,503E 03 
7,621E 02 -5.082E 03 -2,S64£ 03 
9,4636 02 -5.136E 03 -2.&81E 03 
1.135E 03 -5.199E 03 -2.598E 03 
1.2556 03 -5.262E 03 -2.610E 03 
1.337E 03 -5.312E 03 -2.618E 03 
1.4286 03 -9,3/46 03 -2,6286 03 
1.4596 03 -5.397E 03 -2.632E 03 
1.5476 03 -5.4616 03 -2,6436 03 
1,5556 03 -5.466E 03 -2,6446 03 
1,6076 03 -5.496E 03 -2.649E 03 
1.609E 03 -5,4466 03 -2.6496 03 
1,6396 03 -5.555E 03 -2,6576 03 
1.718E 03 -5,S/0E 03 -2.6726 03 
1.8136 03 -5■568E 03 -2.690E 03 
1,8506 03 -5.6056 03 -2.7076 03 
1,9066 03 -5.6336 03 -2,7346 03 
1,9066 03 -5,6336 03 -2.735E 03 


749 n = 3060..0 

0-08 CAWALl P-I8/PS0 
•2.374E 03 4,289fc 03 4,8256 01 
•2.400E 03 4.337E 03 4,8866 01 
-2,4036 03 4,3426 03 4,8866 01 
•2,4166 03 4,3666 03 4,6436 01 
-2.S18E 03 4,5836 03 2.626E 01 
-2.555E 03 4,6656 03 1.654E 01 
-2.601E 03 4,7606 03 9.672E 00 
■2,651E 03 4,8486 03 8.360E 00 
-2.694E 03 4,9226 03 7,248E 00 
-2,7466 03 5,0366 03 5,288E 00 
•2.765E 03 5,06eE 03 4.4016 00 
-2.818E 03 5.273E 03 3.8466 00 
-2.822E 03 5.290E 03 3.792E 00 
-2.847E 03 5,3746 03 3.639E 00 
-2.847E 03 5,3756 03 3,6396 00 
-2.899E 03 3,4276 03 3.369E 00 
-2.899E 03 5,5256 03 6.46SE 00 
*2.8996 03 5,6306 03 4,5756 00 
-2.899E 03 5,6846 03 3.730E 00 
•2.899E 03 5,7076 03 7,8206 00 
-2,8996 03 5.707E 03 7,6286 00 


P-1B/T10 P-Ob/PSO P-OB/PTO 
2.6996-02 4,8236 01 2,599E-02 
2,6316-02 4,9616 01 2,6/26.02 
2,6316-02 4.975E 01 2,6806-02 
2,6006-02 6,0476 01 2,7186-02 
1,4146-02 2,3976 01 1,2916-02 
9,9856-03 2,2776 01 1.2266-02 
5,2096-03 1.7316 01 9.320E-03 
4.3026-03 1.220E 01 6,5686-03 
3,9046-03 9.872E 00 5.317E-03 
2,8486-03 6.2536 00 3,3686-03 
2,3706-03 5,8826 00 3,1666-03 
2,0716-03 4,5636 00 2,4576-03 
2,0426-03 4.366E 00 2,3516-03 
1,9606-03 3,3826 00 1,8216-03 
1,960t-O3 3.376E 00 1,8186-03 


1,8156-03 0,000 0,000 
3,4826-03 0,000 0,000 
2,4646-03 0.000 0,000 
2.0096-03 0.000 0.000 
4,2126-03 0,000 0,000 
4,2166-03 0,000 0,000 




READING B 0065 BLOCK b 96 tImE b 196,4J3 MACH 6,0 pT b 746.749 T! « 5060 
X DORAS CDRAG CF HC 


1.185E 02 
1,8976*01 
1.796E 01 
1,938£»01 
U215E 00 
2,4666 (10 
1 17 61E 01 
2.8236 01 
3.757E 00 
8,9366 00 
3 , 9596*02 
2,4906 01 
1.758E-0I 
1.667E 01 
2,4636*01 

l.noE oi 

9,5t2g 00 
1,4216*01 
6.979E 00 
1.6956 01 
2.2926 01 
'5,3036 00 
7,8506 00 
7,7336 00 
9.165E 00 
2,9636 00 
4,4256*01 
1.1466 00 
6,8146*01 
2.3976 00 
1,8346 00 
5.909E 00 
8,6486 00 
1.5196 01 
1.053E 01 
1.915E 01 
2.5756 00 
2,6806*01 
1,3666 00 
1.1516 01 
4,2326 00 
4.405E 00 
3.5226 00 
2.6526 00 
3,5266 00 
1.385E 00 
4,4706 00 
3,8936*01 
1,8066 00 
3.3006*03 
1.0426 00 
2.3936 00 
2,7586 00 
1,2096 00 
5.9366*01 
0,000 


2,1728-03 
2,4626*03 
2.607E-03 
2,387E*03 
2.3596-03 
2.373E-03 
2,4006-03 
2,6236*03 
2.879E-03 
2,901 E*03 
2.901E-03 
3,1986-03 
3,1986-03 
2.816E-03 
2.616E-03 
2.860E-03 
3,1246*03 
2,8276-03 
2,7896-03 
2.7656*03 
3.8056*03 
2,8866-03 
2,8836*03 
2,8706-03 
2,8436-03 
2,8086*03 
3.973E-03 
2,7696-03 
3,3246*03 
2.9526-03 
2,9266-03 
2,877E-03 
2,7806-03 
3.5526*03 
3,1436*03 
3,1396-03 
3.319E-03 
3,4346-03 
3,4306-03 
3.3286*03 
3,3006-03 
3.2396-03 
3,1986*03 
3,1746-03 
3,1236-03 
3,1076-03 
3.0756-03 
3,0706-03 
3,0468-03 
3,0466-03 
3,0336-03 
3,1036*03 
3,0366*03 
2,9966-03 
3.061E-03 
3,0816*03 


4,2676*02 
3,9406.02 
4,4886*02 
4.7746-02 
4.6526*02 
5.0826*02 
5•0286-02 
7,2256-02 
6,7016*02 
6,8176*02 
6.817E-0S 
6,1556-02 
6,1556-02 
6.7396*02 
6.7396*02 
6.321E-02 
'5.4656-02 
6.0356.02 
5,7926-02 
5,3/06*02 
4,1966*02 
3,9476*02 
3.6626*02 
3.4196*02 
3.1656-02 
2 , 8066*02 
2.3U7E-02 
2.4256*02 
2,4326*02 
2,6336*02 
2,565E-02 
2.389E-G2 
1.5776-02 
3.637E-02 
2,6486*02 
3.0916*02 
2,8706*02 
2.910E-02 
2,894e-02 
2.1306-02 
1.8946-03 
1,4366-02 
1.1896-02 
1,0446-02 
7.83SE-03 
7,1666*03 
6,1676-03 
6.025E-03 
5,3666-03 
5.3646*03 
5,1086-03 
6.415E-03 
6.4616-03 
5,5096-03 
9,5126*03 
9.S2UE-03 


PAGE 6 
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READING » 0065 BLOCK o 96 TIME b 196,933 MACH 6.0 PT a 796.7«9 TT a 3060,,l> 


PAGE 7 


RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED thrust.,....... 

measured thrust........... 

CALCULATED specific impulse. 

MEASURED specific impulse. 

CALCULATED thrust coefficient. 

measured THRUST coefficient... 


1390, CLBF) 

1316, CLBF) 

2110, (LBF-SEC/LBM) 
2005, (LBF-SEC/LBM) 
0,5992 
O.SI62 


REGENERATIVE.CUOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST. 6639, (LBF) 

net thrust..,,,. 1527 . clufj 

SPECIFIC .. 2323, CLSF-8EC/LBM) 

THRUST COEFFICIENT.,,,,, 0,5979 


ANGLE OF ATTACK ....0,000 (DEGREES) 

MASS FLOW RATIO....0,9801 

ADDITIVE DRAG COEFFICIENT.0.0010 

LIMITING PRESSURE RECOVERY EFFICIENCY,.,, 0,1656 

DELTA PT2.,, ...0,1170 (PSI) 

TOTAL PRESSURE RECOVERY - SUPERSONIC,.,,, 0,9270 
TOTAL PRESSURE RECOVERY ■ SUBSONIC,.,,.., 0,1679 
INLET PROCESS EFFICIENCY ■ SUPERSONIC.... 0,9033 
INLET PROCESS EFFICIENCY * SUBSONIC,«,,,, 0.9062 
KINETIC ENERGY EFFICIENCY - SUPERSONIC,., 0,9368 
KINETIC ENEHGY EFFICIENCY - SUBSONIC..,.. 0,6839 

ENTHALPY AT PO • SUPERSONIC......9.00 (BTU/LBM) 

ENTHALPY At PO « SUBSONIC.,.,,.,..,...... 34,30 (BTU/LBM) 


momentum and forces 


COMbUSTOR 


inlet friction orag.,,,,,,,,, 

INLET MOMENTUM CHANGE,.. 

COMBUSTOR FRICTION DRAG,.,.,..,!,,,, 

COMBUSTOR ST-RUT drag.. 

COMBUSTOR MOMENTUM CHANGE,,,,,,.,,,, 

NOZZLE FRICTION DRAG. 

NOZZLE STRUT DRAG.. . . 

NOZZLE MOMENTUM CHANGE.,, 

NOZZLE PRESSURE INTEGRAL,,,,. 

EXTERNAL FRICTION ORAG,,,,,,,.. 

EXTERNAL PRESSURE INTEGRAL,.,,,.,,,, 

TOTAL EXTERNAL DRAG.... 

TOTAL STRUT DRAG... 

CAVjTy FORCE... 

CALCULATED load cell FORCE,. 

MEASURED load CELL FORCE,,,.. 

FUEL VACUUM SPECIFIC IMPULSE U.D 


116,5 (LBF) 

•730,1 (LBF) 

291,2 (LBF) 

•5,72 CLBF) 

856, CLBF) 

97,53 (L8F) 

•0,00 (LBF) 

1262, (LBF) 

1309, (LBF) 

0.00 (LBF) 

0. (LBF) 

•1200, (LBF) 

•5.72 (LBF) 

•1293. (LBF) 

•1103, (LBF) 

•1175, (LBF) 

I.Ot •157,5. •116,8. 


FUEL-AIR RATIO,,,,. 0,0295 

EQUIVALENCE RATIO,,■ 0,833 

COMBUSTOR EFFICIENCY.,.,,,..,. 0,963 

TOTAL PRESSURE RATIO.,,,,.0,1301 

COMBUSTOR EFFECTIVENESS... 0,6952 

INJECTOR DISCHARGE COEFFICIENTS 0,8958. 0,7326. 0,8116. 0,7073 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT • C6.,.. 0,9992 


NOZZLE COEFFICIENT • .. 0,8667 

PROCESS EFFICIENCY... 0.6793 

KINETIC ENERGY EFFICIENCY,,,,,,,,.,.. 0.6859 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE,, 
SPIKE TRANSLATION,,,,,,,,,, 

inlet throat. 

COWL LEADING edge. 

NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE., 
STRUT LEADING EDGE,,..,,.,, 

STRUT TRAILING EDGE,.. 

COMBUSTOR EXIT,.. 


19,689 (IN) 
0,306V (IN) 
90,900 UN) 
35.191 UN) 
73.531 UN) 
67,283 (IN) 
56,99? UN) 
65,097 UN) 
65,097 (IN) 


INJECTORS 
1A 
IB 
1C 
2 a 
2C 
3A 
3b 


8TATION 

90,900 

91.292 
99,300 
98,767 
96,250 
59,057 

56.292 
99,792 


VALVE 


B 


D 

E 





















































Reading 65 


t = 201.83 sec. 
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REACIf'G s 006b - Block = 102 Tl“E = 201.833 MACm 6.0" o"! a 7“6.499 TT s 3022.4 
1 ' Rp-JtT PfchEiJWvAMCt 

S"*«“ABV kf-POHT 


3->7r 


PAGE 


WIND yUNNtU 
0*000 740,499 

0,00(1 0.395 

SPIkE tip MS 
0,600 18.037' 

0.60 o 16,243 
WIND TUNNEL 
OiOOo /06,u99 
0.000 0.380 

SPIKE TIP Kg 
O.bOo S8,037 
0.60o 16,354 

Inlet throat 

40,400 316,074 

40.400 15,057 
INLET HPNftSK 

40.400 316.074 

40.400 12.946 
INLET DNNR8K 

40.400 124.541 

40.400 107.367 

C0P8USTCJR 0 

40.410 268,717 

40.410 15,187 

CDPBUSTOR 0 

41.292 206,899 

41.292 18.566 

CO^eUsToR 0 

41.302 21b,780 

u t.30z 16.605 
COhUUsTOR 0 

41.367 215,586 

41.367 18,854 

CUPbUsTOH 0 

41.500 ‘ 208,781 
41,50g . 20.292 

COPBUSTQR 0 

42.460 174,052 

42.46 0 23.631 

COMBUSTOR 0 

44,087 116,898 

44,087 45,562 

COPBU$TO« 0 

44.310 115,288 

44.310 47.815 

COMlUsTOR 0 

44,800 112.738 

44,800 52.716 

CO^BUsTOR 0 

44.802 112.770 

44.802 52,723 

COPBUsTOR 0 

46,250 105,857 

«6.25o 56.671 


.1 0 5 

3022 677.7( »fl3) 

«12 -50,2( 99) 

2 0 5 

3022 677,7f 8n3) 

2951 65b,If 7f2) 

3 0 0 

3022 677,7f 8oi) 

AoT «3l,3( 96) 

3022 677.7( 303J 

2’S6 65/,5( 7 Si) 

5 0 3 

295'5 65/,3t 7p3) 

1“02 216,9( 3fl6) 

2955 657,3( 7 8 3) 

1348 202,6C 332) 

7 0 4 

2955 657.3( 7 0 3) 

2857 627,6f 75U) 

8 1 21 

2917 659,B( 8q6) 

l“«l 223.h( 372) 
9 2 21 

2847 662,9( 8j7) 

1577 271.K u 2 0) 

10 J2i 

2«04 662,9( 6o«) 

1532 271,5( «,5) 

11 4 21 

2797 662.6( 002) 

1535 274,(|< 4j6) 

12 5 3 

28<?3 662,0f 8 ( ,3j 

1581 205,5( 4 2 9) 

13 6 4 

2895 656,3f 83!) 

1787 311.0( 489) 

14 7 5 

3657 643,0(10 8 5) 

2969 416,6C 8aB) 

15 6 3 

3701 640,9ft0?8) 

3070 425.6( «74) 

16 9 4 

3770 635,311099) 

3216 444 <2( 9l 9; 

17 10 2 

3769 635,311099) 

3215 44a,if 9j8) 

18 11 6 

3299 642,0(1079) 

2869 482,2( 9 2 3) 


1,2929 

1.2951 


60L‘I 0()NV f.ALH vet 
26,052 2595 

26.851 996 5.9/5 5952 1, 

28.651 2595 

26.651 2566 0,405 !u59 2. 

26.652 2595 

26.651 94C 6,014 5956 1, 
2b,b5l 2595 

28.851 2568 0,391 1045 2. 
28,051 2568 

28.851 1809 2,595 4695 1 
28,851 2568 

28,851 1776 2,666 4770 1, 
28,851 2568 

28.651 2528 0,062 1219 1, 
2/,59(| 2611 

27.59J 1875 2,492 4672 1, 
26,421 2640 

26.420 2000 2,214 4428 2< 

26.376 2625 

26.376 1975 2.241 4425 2, 

26.370 2622 

26.370 1977 2.230 4407 2, 
26,378 2624 

26.377 2004 2,166 4341 2, 

26.493 2656 

26.493 2U8 1,963 4157 2, 
27,3°3 2894 

2/.401 2639 1,2/5 336b 2, 
27,453 2905 

27.463 2669 1.23C 3282 2, 
27.555 2922 

27.566 2719 1,137 3093 2. 
27,554 2921 

27.565 2719 1.137 3093 2, 
23.799 2972 

23.00} 27b6 1.016 2036 2, 


.035 0 
035 0 
036 U. 

060 0, 

135 0, 
138 0, 
l«l 0, 

iuj 0, 

352 0, 


v /a » a/ac 

,10674 26,883 0,9833 
.10674 26.003 0,9633 
.10380 26,142 0.983J 
.10380 26,142 0,9633 
.94100 26,883 0.1115 
,855«6 26,883 0,1227 
,85546 26,883 0,1227 
.94425 26,479 0,1116 
.94963 27,075 0,1113 
.94992 27.0/5 0,1113 
94993 27.075 0,1113 
95103 27,075 0,1111 
94210 27,0/5 0.1122 
91032 27,0 75 0,1161- 
90627 27,075 0,1164 
90445 27,0/5 0.1169 
90475 27,0/5 0,1168 
662H3 27.401 0,124(1 


6UM6 U IvAt Pul ETaC 

5073 9,673 188.7 

4959 1,723 164.5 

4935 9.600 188,8 

“955 1,621 1H6.6 

4353 68,653 161.9 
4393 63,416 163.4 
4393 16,207 163.4 
4352 60,564 161,5 0,12 0,0/ 
4255 65,344 157,2 0,24 0,04 
4254 65,328 157.1 0,24 0.01 
4246 65,065 156.0 0,24 0.00 
4230 64,153 156,2 0,24 0.01 
4177 60,856 154.3 0.24 0,10 
4ib8 47,620 154,7 0,24 0,62 
4167 46,320 154,6 0,20 0,06 
4)61 “3.46V 154.4 0,20 0,94 
4160 43,483 154,4 0.2fl 0,94 
4215 36,021 153.6 0,60 0.29 
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READING * 8065 BUOCK « 102 TIME A 201,833 


746,499 IT 


3022,' 


PAGE 8 


h#CM 6,0 PT a 


P T 

t0P8UsT0R 0 10 

06,260 105,827 3302 

06,260 56,668 2872 

COMBUSTOR 0 20 

67.310 102,723 3600 

67.310 59,560 3203 

COPBLtsTOB 0 21 

<W.3£T 102.566 3612 

67,327 59,b7« j£)7 

COMBUSTOR 0 id 

68,110 99.166 3896 

68,110 56,566 3673 

combusujr o a 

68,767 93,868 3560 

68,767 65,080 3067 

COPBUsTOR 0 26 

66,777 93,816 3562 

66,777 "65,732 3567 

COHBUsTOR 0 25 

69.307 91.830 3068 

69.307 37.867 3013 

COMBUSTOR 0 26 

50,717 84*5-18 3948 

50,717 30,804 3205 

0 27 

76,596 4161 
22,275 3232 
0 28 

76,533 4152 
20.272 3160 
0 29 

76.791 4198 
10,685 3160 
0 30 

75,837 6,316 
16,675 3U9 

_ 0 31 

55,760 ' 74.322 4246 

55,760 15.320 3099 

COMBUSTOR 0 32 

56.252 57,785 6677 

56.252 14.500 3693 

COMBUSTOR 0 33 

56.307 68,700 4258 

56.307 10.956 2946 

COMBUSTOR 0 34 

56.447 68,636 4263 

56.447 10,837 2943 

C0MBU8T0R 0 35 

56.527 50.6B3 5127 

56.527 14,062 4395 

COMgUsTOR 0 36 

56,607 50,809 5126 

56,607 13.575 4373 

COMBUSTOR 0 37 

57,033 50.678 5125 

57,033 12.951 «345 


spfsr- 

53.317 

Or COMBUSTOR 
v' 54,067 
54,067 
COMBUSTOR 

54.827 

54.827 

COMBUSTOR 


M GAMMA MOL*T SONV MACH VEL 8 M/A N A/AC 

12 2 

6O2.7(i0(>0) 1.2611 23.802 2972 

482,If 9 2 4) 1.2955 23.004 2787 1,017 2835 2.352 0.66220 27,401 0,1241 

13 4 

628,2(1103) 1.2658 24,162 3063 

675.8(1038) 1.2797 24.147 2905 0,951 2762 2.372 0,80243 27,401 0,1333 

14 3 

628,0(1188) 1,2661 24.155 3067 

676,0(1042) 1.2790 B4,16y 2910 0,946 2758 2.373 0,79975 27,401 0,1338 

15 4 

617.6(1267) 1,2493 24.482 3143 

450.1(1130) 1,2653 24,495 £967 0,970 2897 2,390 0,74776 27,401 0,1431 

16 6 

626,6(l2q2) 1,2693 21,777 3212 

411.4(1084) 1,2871 21,762 2992 1,097 3283 2,580 0,69692 27,704 0,1552 
17 2 

626,7(1293) 1,2691 21,779 3213 

410,4(1064) 1,2870 21,784:2992 1,100 3290 2,560 0.69602 27,70« 0,1554 
16 4 

621,1(1326) 1,2645 21,871 jaje 

353.7(l0fc9) 1.2868 21,879 2968 1,232 3658 2,587 0.65099 27,704 0,1662 


607.9(14«3) 1,2472 22.189 3332 

285.4(1138) 1,2754 22,206 3025 1,328 4017 2,611 0,55478 27,70« 0,1990 

20 4 

591,3(1526) u233l 22,430 3372 

180,0(ll«4) 1,2707 22.477 3Q1« 1.505 4537 2,626 0.45471 27,704 0.2379 

21 2 

587.6(1523) 1.2336 22.437 3369 

15U1CU15) 1.2733 22,475 2964 1,567 4674 2,625 0,43613 27,704 0,2480 

22 4 

582 , 7 ( 1539 ) 1,2303 22.«95 3379 

123»7(1114) 1,2725 22,539 £978 1,609 4793 2.629 0,4111 1 27,704 0.2631 

23 3 

5(78,0(1546) 1,2290 22,522 3381 

94,2(1097) 1,2736 22,670 2958 1,663 4920 2,630 0.30076 27.704 0,2702 

24 4 

572,7(1550) 1,2265 22,567 3307 

64,7(1087} 1,2736 22,620 2945 1,7U 5042 2,633 0,36403 27.704 0,2965 

25 3 

570,20739) 1,1090 83,033 3«67 

72.90316) 1.2397 23,190 3133 1,592 4988 2.672 0.29396 27,704 0,3679 

26 5 

569,90563) 1,2249 22.587 3386 

•8.0(1025) 1,2788 22,644 2875 1,870 5378 2,64<j 0.09319 £7,704 0,3609 
87 3 

569,30565) 1,2245 22,593 3309 

• 0.50025} 1,2707 22,651 2074 1,076 5391 2,640 0.29103 27,704 0,3717 
£0 21 

568,9 (j9(j4) 1,1099 23,490 3533 

57.30590) 1,1696 23,978 3265 1,550 5060 2.680 0,29434 £7,706 0,3675 

29 2J 

567.6090®) 1.1500 23.492 3SJ2 

43,00580) 1,1707 23.990 3257 1,373 5124 2,688 0,29347 27,704 0,3686 

30 21 

566,6({9o8) 1,1500 23.493 3532 

26.1(1569) 1,1721 24.004 3248 1,601 5201 £.688 0,09276 £7,7»« 0,369b 


MQMTM 0 IVAC PHI tTAC 
4216 37,985 153,9 0,66 0,29 
4306 34,443 160,1 0,o6 0,42 
•>393 34,276 160,3 0.66 0,43 
4540 33,664 165,7 0,66 0,55 
4651 35.561 167,9 1,04 0,33 
4653 35,58,7 160,0 1,04 0,33 
#761 37,007 171.9 1,04 0,36 
4997 34,629 100,4 1,04 0,45 
5263 32.058 190,0 1,04 0,52 
5313 31.602 191,8 1,04 0,52 
5379 30,620 194,£ i,Q4 0,54 
5439 29,727 196,3 1,04 0,55 
5504 26,584 19B.7 1,04 0,56 
5662 22,789 204.4 1,04 0,72 
5666 24,502 204.5 1,04 0,57 
5674 24,382 204.8 1,04 0,37 
5678 23,145 £05.0 1,04 1,00 
5693 23,368 205,5 1,04 1,00 
5704 23,662 205.9 1,04 1,00 
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READlNh = 006b aL,DCK s l U 2 t j K £ = 201,633 mACh 


3022,' 


PAGfc 3 


p T M G*hM MOL-T &0NV vt\," vfu S VA a A/AC 

CO*8UsTOS 0 38 31 2i 

57.757 49,223 bllfi 563,5(i9 0 5) 1.149M 23.490 3529 

57.757 10,950 0258 »2b,711S32J 1,1764 24,002 J2J9 1,607 5029 2,690 O.C8B22 27.700 0,3753 

COMBUSTOR 0 39 32 21 

58.777 30,652 5083 559.6C1«9iJ 1,1«79 23,065 3516 

58.777 3.775 0007 -162.2(1426) 1,1895 20.122 3130 1,918 6011 2,709.0,28639 27,700 0,3777 

CQPBUSTOR 0 00 33 2l 

60.787 53.235 5118 553,6f|9o«7 1,1509 23,518 3529 

60.787 lb.462 4404 84.0(1611) t,16t)6 23,963 32b2 l,a/7 4808 2.o81 0.29633 27,700 0,3650 

COUBUsTOfl 0 41 34 21 

62,207 54,123 5115 5*9.0(l9 0 3) 1,1512 23.526 3528 

62,207 lb.406 4427 72,6(l&0«) 1.1697 23.974 3277 1.490 4883 2,679 0,30439 27.700 0,3553 

CO^BUsTOP 0 «2 35 200 

64.671 51,107 5098 SJ9.5(i896) 1,1510 23,531 3521 

64.671 19.121 4535 142,9(1650) 1.16«7 23.9)3 3314 1,344 ou55 2,682 0.28852 27,700 0.3749 

COMBUSTOR 0 43 36 200 

65,007 47,330 5087 537,8(1891) 1,1904 23,52} 3517 

65.047 20,099 4600 l89,9(l67«) 1,1614 23,865 3336 1,251 4172 2,686 0,26623 27,704 0,0032 

COM8USTOR REGEN 44 37 3 

65,047 47,330 SI88 639,2(193?) 1,1471 23,383 3557 

J a * 252 4656 2«4*0(l7o«) 1,1565 23,791 3358 1.325 4447 2,708 0.26823 27,704 0,4032 

NOZZLE At 45 38 5 

87.283 47.330 5087 537.e(iB S 4) 1,1504 23,523 3S1T 

«7.28-3 1,341 2905 -650.9( 9gl) 1.2653 24,235 2746 2.808 7712 5,688 0.0558* 27,704 1,9371 

NOZZlg PO 46 39 5 

87.263 47.330 5087 5J7.8(ia 5 4) 1,1504 23,523 3517 

87.263 0.395 2231 »9P7« 0( 725) 1,2862 24,236 2026 3,500 6503 2,688 0,02363 27,70* 0,5778 

NOZZLE AE REGEN 47 00 5 

87.283 07.330 5168 639.2(i9 5 7) U1471 23.383 3557 

87.263 1,406 3084 -580.3(1051) 1.2593 24.234 2823 2,766 7812 2.708 0.0558* 27,700 1.9371 

NOZZLE PO REGEN Jll n ; 

87.283 47.330 5188 639,H(i9j7) 1,1471 23.383 3557 

67.283 0,395 2353 -861,?( 77O) 1,2819 24.236 2480 3,480 8666 2.708 0,02283 27,700 4,7368 

FKIJVE COP8USTR 66 61 0 

65.O47 316,074 5307 537,8<19b1> 1,1677 23,759 3601 

65,047 0.395 1415*1194,i( 438) 1,3267 24,236 1962 0,704 9}09 2,528 0,04080 27,70« 2.6S08 

FlCTlvE NUZZLE 69 62 0 

87.283 31,448 5006 508,2(1957) 1,1480 23,509 3486 

87.283 . 1,612 32«2 -516,0(Hj4) 1,2523 20,231 2886 2,081 7160 2,717 0.0558* 27,704 1,9371 


MUMP L TvAL Phi £IAC 

5728 20.319 206,7 1,00 1.00 

5730 26,752 207,0 1,04 1,00 

5713 22,325 20b,2 1.04 l,0u 

5697 23,097 205.7 1.00 1,00 

5672 19,470 200,7 1,04 1,00 

5668 17,391 204,6 },«4 1,00 

57)4 18,536 206,3 1,04 1,00 

7306 6.692 263./ 1,04 1,00 

7785 3.122 281,0 l,00 1,00 

7420 6.779 268,0 1.04 1,00 

7942 3.075 286,7 1,04 1,00 

8284 5,903 299,0 1,04 1,00 

6965 6,213 251,4 1,04 1,00 
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XABs 


PUB 


P*OB 


PDA 


GOX 


u-ie 


q>ob 


C Av,alL 

P-lli/PSO 

P-1B/PT0 

P-Ob/PBO 

P-08/P 1 0 

6.9816 

.01 

i.o<>5e 

00 

0,000 


4.397E 

-01 

u.ouo 


O.UQO 


0,000 


2.U70E 

*02 

2.-946 

00 

1.4276-03 

0.000 


0,000 

1.8366 

01 

1.06SE 

00 

0.000 


3.545E 

01 

0,000 


0.000 


0,000 


1.8346 

02 

2.69UE 

00 

1.427E-03 

0.000 


0,000 

3.O70E 

01 

2.200E 

00 

0,000 


1.678E 

02 

0.000 


0.000 


0.000 


5.053E 

02 

5.5646 

00 

2.947E-03 

0,000 


0,000 

3.508E 

01 

3,9026 

00 

0,000 


3,6556 

02 

0,000 


0,000 


0,000 


6,8046 

02 

9.B69E 

00 

5,2276*03 

0,000 


0.000 

3.9166 

01 

3.926£ 

00 

5,8236 

Oo 

4.318E 

02 

0,000 


0.000 


0,000 


6,8506 

02 

9.93UE 

00 

5■259E-03 

1.473E 

01 

7,8036-03 

3,5195 

01 

3,9276 

00 

5.7966 

00 

4.318E 

02 

0,ooo 


0.000 


0,000 


8.853E 

02 

9.933E 

00 

5.261E-03 

1.4666 

01 

7.764E-03 

3.5556 

01 

4.010E 

00 

4,0736 

Oo 

4.3896 

02 

0,000 


0.000 


0,000 


7,2136 

02 

1,0146 

01 

5,3726*03 

1.030E 

01 

5,4566*03 

3.56 6 E 

01 

3.974£ 

00 

2.6006 

Oo 

4.519E 

02 

-i.olSE 

02 

•3.615E 

02 

0,000 


7,5256 

0? 

1.0056 

Ol 

S.32JE-03 

6,5766 


3,4636-03 

3.606E 

01 

3.9506 

00 

3.351E 

00 

4.617E 

02 

-3.6576 

02 

•3.6&7E 

02 

0,000 


7.733E 

02 

9,99 IE 

00 

5,2916-03 

B.476E 

00 

4,4896*03 

3,6486 

01 

4,207e 

00 

4,9056 

00 

4.7926 

02 

*3.7476 

02 

•3.7«7e 

02 

0.000 


8,1696 

02 

2.0646 

01 

5,6356-03 

2,2426 

01 

4,5706*03 

3.701E 

01 

4,2336 

00 

6.8656 

Oo 

3.022E 

02 

-3.9/0E 

02 

•3.865E 

02 

1.0S1E 

01 

8.730E 

02 

1,0716 

01 

5.673E-03 

1,7366 

01 

9,1966*03 

3.732E 

01 

4,1186 

00 

0,0006 

Oo 

5,1316 

02 

-4,0756 

02 

•3.9J6E 

02 

1.3926 

01 

9,0596 

02 

1,04 IE 

01 

5,5166*03 

2,0236 

01 

1,0726*02 

3.BOJE 

01 

3,64S£ 

00 

1.338F 

Oi 

5.2686 

02 

-4.326E 

02 

•4.HOE 

02 

2.157E 

01 

9.83BE 

02 

9.725E 

00 

5,1316*03 

3,3856 

01 

1.793E-02 

3.6348 

01 

5.3126 

00 

1.5706 

Oi 

5.2556 

02 

-4.440E 

02 

•4.192E 

02 

2.480E 

01 

1.0186 

03 

1,3946 

01 

7,3846-03 

3,9716 

01 

2,1036*02 

3,8756 

01 

7,757e 

00 

1.541E 

Oi 

3.2766 

02 

-4.608E 

02 

-4.317E 

02 

2.910E 

01 

1,065E 

03 

1,9626 

01 

1,0396-02 

3.899E 

01 

2,0656*02 

3.8SiE 

01 

0,O66£ 

00 

1.537E 

Oi 

5,2806 

02 

*4,6336 

02 

-4.336E 

02 

2.969E 

01 

1.071E 

03 

2.040E 

01 

1,0816-02 

3,8896 

01 

2.0606*02 

3.901E 

01 

9.170E 

00 

1.5676 

oi 

5,2876 

02 

•4,7236 

02 

•4.4056 

02 

3.178F 

01 

1,0946 

03 

2.319E 

01 

1,2286-02 

3.9636 

01 

2,0996*02 

3.932E 

01 

1.41BE 

01 

1.8UE 

01 

3,3526 

02 

»4,867E 

02 

-4.5186 

02 

3.4906 

01 

1,1306 

03 

3,5876 

01 

1,9006*02 

4,0756 

01 

2.1566*02 

3.950E 

01 

1,7176 

01 

1.370E 

Oi 

5,43-66 

02 

>4,9586 

02 

•4.5916 

02 

3,6746 

Ol 

1.191E 

03 

4.344E 

01 

2,3016*02 

3,4646 

01 

1,8356*02 

3*98iE 

01 

1.747E 

01 

9,6506 

Oo 

5.624E 

02 

*5,1196 

02 

-4.7226 

02 

3.975E 

01 

1.187E 

03 

4.419E 

01 

2,3406*02 

2,4416 

01 

1,2936*02 

4.000E 

01 

1.766E 

01 

9,3756 

00 

5.751E 

02 

*5.2276 

02 

• 4,811E 

02 

4.161E 

01 

1,2096 

01 

4.466E 

01 

2,3656-02 

2,4226 

01 

1,2836*02 

«.CtfoE 

01 

a.os^E 

01 

9,4196 

00 

6.033E 

02 

-5.486E 

02 

-S.007E 

02 

4.609E 

01 

1,2566 

03 

5.2818 

01 

2,7976*02 

2,3826 

01 

1,2426*02 

ft.oajE 

oi 

'2.09 6£ 

01 

9,4156 

00 

6,0396 

02 

-5,4746 

02 

•5.012E 

02 

4.6226 

01 

1.2S7E 

03 

5.J01E 

01 

2,8086*02 

2.3816 

01 

1,2616*02 

4* J29E 

01 

3.8006 

01 

9,0716 

00 

9.8286 

02 

•6,2766 

02 

-5.094E 

02 

7,8216 

01 

1,3626 

03 

7.097E 

Ol 

3,7596*02 

2,2946 

01 

1,2156*02 

o a,13oE 

01 

2.8146 

01 

9.068E 

00 

6,8386 

02 

-6,2686 

02 

■5.S00E 

02 

7.B81E 

Ol 

1.363E 

03 

7.L18E 

01 

3,7706-02 

2.293E 

01 

1,2156*02 

&&137E 

01 

2.8676 

01 

9.042E 

Oo 

6,9056 

02 

■6,3666 

02 

•5,5386 

02 

6,2806 

01 

1>371E 

03 

7.2506 

01 

3.8406-02 

2.267E 

01 

1,2116*02 

V, 15oE 

01 

2.9746 

01 

1.0856 

0> 

7,0406 

02 

■6,5346 

02 

•5.618E 

02 

9.160E 

01 

1.386E 

03 

V.S21E 

Ol 

3,9846-02 

2.7446 

01 

1.4536*02 

cf' $.2966 
A> 4y«» ^«9e 

4.431E 
^ £ 4.46 0 E 
4,48 0 6 
4.62SE 
&& 4,62*6 

.*:?$ 

01 

2,3406 

01 

2,3866 

01 

7.403E 

02 

•8,0766 

02 

•6.319E 

02 

1.7576 

02 

1,5016 

03 

5.919E 

01 

3,1356*02 

6.035E 

01 

3,196E-02 

01 

4,S25e 

01 

4.592c 

01 

7,0226 

02 

•1.J67E 

03 

-8,2226 

02 

3.4486 

02 

1,6986 

03 

1,144E 

02 

6,0616-02 

2.262 6 

02 

6,1516*02 

01 

4,8246 

01 

4,7366 

Ol 

7,00 IE 

02 

-1*2266 

03 

-8.563E 

02 

3.69SE 

02 

1.7256 

03 

1,2206 

02 

6,4636-02 

1.198E 

02 

6,3486*02 

01 

5.482E 

01 

5.0616 

01 

6,9836 

02 

*1.3766 

03 

-9.3766 

02 

4,3816 

02 

1,7056 

03 

1.387E 

02 

7,3446-02 

1.2606 

02 

fc,780£*t>2 

01 

5.482E 

01 

5.0626 

Ol 

6,9866 

02 

•1.376E 

03 

-9.381E 

02 

4,3846 

02 

1,7856 

03 

1.3676 

02 

7,3446*02 

1,2606 

02 

6.781E.02 

01 

5,3186 

01 

6,0166 

Ol 

5,6956 

02 

•1.6976 

03 

•1.162E 

03 

7.154E 

OS 

1,9636 

03 

1,3456 

02 

7,1246*02 

1,5226 

02 

8,059E*Q2 

01 

3,3l7g 

01 

6,0236 

Ol 

9.877E 

02 

•1.901E 

03 

•1,1836 

03 

7.176E 

02 

1,9646 

03 

1,3456 

02 

7,123E-02 

1,5236 

02 

8,0686*02 

01 

5,19BE 

D1 

6,7146 

Ol 

4.039E 

02 

*2,299E 

03 

-1.347E 

03 

9,5146 

02 

2,0956 

03 

1,3156 

02 

6,9636*02 

2.69BE 

02 

8,9946*02 

01 

5,2106 

01 

6.7256 

Ol 

3.9666 

02 

•2.305E 

03 

•1.350E 

03 

9,5316 

02 

2.0976 

03 

1,3168 

02 

6,9796-02 

2,70iE 

02 

9,0046*02 

4,sue,-oi 

5.7506 

01 

5.5636 

Oi 

2.398E 

02 

*2.5846 

03 

•1.465E 

03 

1■119E 

03 

2,1946 

03 

1.454E 

02 

7.7036-02 

1.4C7E 

02 

7,4526*02 

^ 4,6776 

01 

4,5866 

01 

4r5886 

Ol 

8.3596 

01 

•2.79SE 

03 

•1.5S6E 

03 

1.2386 

03 

2,2776 

03. 

1.L60E 

02 

6,1466-02 

1.1606 

02 

6,1486*02 

4.87BE 

01 

4,3736 

01 

4.573E 

Ol 

8,1206 

01 

•2.798E 

03 

-1.539E 

03 

1.239E 

03 

2,2786 

03 

1.157E 

02 

6,126E-02 

2.137E 

02 

6,1266*02 

4.93iE 

01 

3.7S7E 

01 

3.7876 

Ol 

3.428E 

01 

•2,9546 

03 

•1.630E 

03 

1.323E 

03 

2,3446 

03 

9.578E 

01 

5.0736-02 

9.576E 

Ol 

5,0736-1)2 

5.0726 

01 

3.081E 

01 

3.081E 

01 

£.8016 

02 

-3,3226 

03 

■1,6o7E 

03 

1,5156 

03 

2.5226 

03 

7,7926 

01 

4,1276-02 

7.792E 

01 

4,1276*02 

5.J82E 

01 

3,2276 

01 

2,2276 

01 

5,8046 

02 

•3,7816 

03 

-2.032E 

03 

1,7496 

03 

2,7886 

03 

5.634E 

01 

2,9846-02 

5,6346 

01 

2,9646*02 

1*3321 

01 

2.027g 

01 

2.027E 

Ol 

6.3576 

02 

-3.877E 

03 

•2.0806 

03 

1.79BE 

03 

21852E 

03 

5,1276 

01 

2.7166-02 

5.127E 

01 

2.71*6*02 

3.4076 

01 

oi 

1.8586 

01 

1.8566 

01 

7.1086 

02 

■4,0176 

03 

-2.146E 

03 

1.87QE 

03 

2.948E 

03 

4.70 IE 

01 

2.4906-02 

4.701E 

02 

2.4906*02 

5.48JE 

1.667e 

01 

1.6876 

Ol 

7,7966 

02 

•4.1486 

03 

•2.208E 

03 

1,9406 

03 

3,0456 

03 

4.268E 

01 

2.2616*02 

4.2666 

01 

2,2616*02 

5.576E 

01 

1,5326 

01 

1.3326 

Ol 

8,5496 

02 

■4.295E 

03 

•2.277E 

03 

2.0196 

0? 

3,1656 

03 

3.875E 

01 

2,0526-02 

3.8756 

01 

2.0526*02 

5.6256 

01 

1.450E 

01 

t,4506 

01 

1,0166 

03 

•4.3656 

03 

-2.307E 

03 

2.0586 

03 

3,2096 

03 

3.6676 

01 

1,9426-02 

J.667E 

01 

1,9426*02 

5.63j£ 

01 

7.5006 

00 

1.4916 

Ol 

1.020E 

03 

-4.372E 

03 

-2.3106 

03 

2.062E 

03 

3.216E 

03 

1,897E 

01 

1.O0SE-O2 

3,6446 

01 

1,9306*02 

3,6456 

01 

7.5006 

00 

1.4176 

Ol 

1.0296 

03 

•4.390E 

03 

•2.317E 

03 

2.074E 

03 

3,2346 

03 

1.897E 

01 

1.0056*02 

3,5656 

01 

1,8996*02 

S.653E 

01 

1,4046 


1.404E 

01 

1.035E 

03 

•4,400E 

03 

-2.J21E 

03 

2,0796 

03 

3,2456 

03 

3.552E 

01 

1,8616*02 

3.5526 

01 

t,e81E»02 

S.681E 

01 

1.357e 

01 

1.3576 

01 

1.0536 

03 

•4.436E 

03 

•2.3J5E 

03 

2,1016 

03 

3,2806 

03 

3,433E 

01 

1,6186*02 

3.433E 

01 

1.8186*02 

5.703E 

01 

1.2956 

01 

1.295E 

Ol 

1,0666 

03 

•4,4646 

03 

•2.346E 

03 

2.1186 

03 

3,3096 

03 

3,2766 

01 

1,7356-02 

3.276E 

01 

1,7356*02 

S.776E 

01 

1.0956 

01 

1.0956 

01 

1.0986 

03 

•4.551E 

03 

•2.3766 

03 

2.174E 

03 

3,4026 

03 

2.770E 

01 

1 .4676*02 

2.770E 

01 

1.4676*02 

M 5 ' 67fl f 

01 

5.775E 

00 

5,7756 

Oo 

1,1176 

03 

*4.6516 

03 

-2.“HE 

03 

2,2406 

03 

3,5326 

03 

1,461E 

01 

7.736E-03 

1.461E 

01 

7,7366*03 

^ 6,0796 

01 

1.6466 

01 

1.646E 

Ol 

1.1206 

03 

*4.8236 

03 

-2.4566 

03 - 

2,3656 

03 

3,7906 

03 

4.1646 

01 

2.2056-02 

4.1646 

01 

2,2056*02 

^ P.221E 

01 

1.6416 

01 

1.641C 

Ol 

1.1206 

03 

•4,9526 

03 

•2,4916 

03 . 

2,4616 

03 

3.9726 

03 

4.150E 

01 

2,1986*02 

4,1506 

01 

2,1986*02 
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XAB3 P«JB P«Oa PDA 

6,«67F I>1 1.4126 fll ),9l2f Oi 1,1206 

6.505E Oi 2,0666 01 1.95aE Oi 1,1206 

6.5096 01 2,0666 01 1,956£ Oi 1,120b 

6.529E 01 1.9fcOE 01 1.980E Oj 1,1201: 

6»69gE Oi 1.1J6E 01 9.74QE O 0 1,2076 

b./bsP oi 7.0176 00 9,3676 oo l.aeot 

6.0390 01 3.975b 00 7.1236 Oo 1,6726 

6 • 9 i l F 01 3,4476 00 5.U25F Oo 1.796t 

6.9726 01 3.0006 00 4.137E Oo 1.8796 

7 .0676 01 2.1776 00 2.75SE Oo 1,97*16 

7.1106 01 1.8056 00 2.5656 Oo 2,0076 

7.66JE 01 1 ,<I 06 £ 00 1.890E Oo 2,0986 

7 * S7fiE 01 1.45SE 00 1,807 6 Oo 2,105b 

7.353E 01 1,0376 00 1.39oE Oo 2,1586 

7.3536 01 1,0376 00 1.3886 0Q 2.160b 

7.0666 01 1.0056 00 O.OOo 2.190E 

7• 771E 01 2,7256 00 O.000 2.2736 

0.16l€ 01 1.9006 00 0.000 2.3726 

8.0026 01 l, 530 fc 00 0.000 2.0106 

6,7206 01 3.0]0E 00 0,000 2,0096 

8.7286 01 3.0106 00 0.000 2.0696 


feOX U-IP 9-uB 

03 -5.2186 03 -2.5826 o3 -2.0i«E 03 

03 -5,2biE 03 -2,6006 03 -2,66iE 03 

03 -5.2886 03 -2,602E o3 -2.8666 03 

03 -5.2936 03 -2.but 03 -2.8816 03 

03 -5,0/26 03 -2.6776 03 -2./95E 03 

03 -5,5336 03 -2.6976 03 -2,8376 03 

03 -5,6006 03 -2.7156 03 -2.890E 03 

03 -5.6/66 03 *2,7286 03 -2.9086 03 

03 -5.730E 03 -2.7376 03 -2.997E 03 

03 »S.ay«E 03 -2.707E 03 -3.057E 03 

03 -5,8286 03 -2,7516 03 -3.0786 03 

03 -5.898E 03 -2./616 03 -3.1576 03 

03 -5.9U0E 03 -?.7b2E 03 -3,1926 03 

03 -5,9376 03 -2.767E 03 -3,1696 03 

03 -5,9376 03 -2,7676 03 -3.1696 OJ 

03 -6.001E 03 -2.77St 03 -3.226E 03 

03 -8,0176 03 -2.791E 03 -3.226E 03 

03 -8.0366 03 -2.8106 03 -3.2266 OJ 

03 -8,0536 03 -2,8276 0 ! -3.22eE 03 

03 -6.082E 03 -2.8566 03 -3.226E 03 

03 -6.0B2E 03 -2.856E 03 -1,2266 03 


CA«4tU P-Ib/Pyo P-IB/P10 * P-08/PS0 
9,269b 03 a.bJPt 01 2.5blt-02 0,8.66 01 

9,337e 03 5,2266 01 2.7o«t-02 «,94lt 01 

9.3«2t 03 5.2286 01 2,7686-02 «.952E 01 

8,3086 03 9.9686 01 2,831t-02 5.0066 01 

9.5636 03 2.623E 01 1,9956-02 2,9696 01 

6.6856 0-3 1.9776 01 1.0976-02 2,3896 01 

9,7606 03 1,0056 01 5,3256-03 1.8026 01 

9,8986 03 8,714fc 00 U.blflfc-03 1,2716 01 

8,922b 03 7.5886 00 U,019b-o3 1.046b 01 

5.0366 03 5.507E Oo 2,9l7t-03 6,96Bt 00 

5,0886 03 9.5656 Oo 2.918E-03 6,4886 00 

5,273b 03 3.7596 00 1.9916-03 4.780E 00 

5,290b 03 3.6006 00 1.9«9t-u3 9,5706 00 

5,3746 03 3,o34t 00 ],925b-63 3.516E 00 

S.375E 03 3.6346 Oo 1.9256-03 3,5106 00 

5.4276 03 3,5546 00 1.8026-03 0,000 

5,5256 03 6.8926 00 3.6506-03 0.000 

6,634b 03 0, B06E 00 2,595b*03 0.000 

5,684b 03 3,8706 00 2,0506-03 U.OOo 

5,7076 03 8.625E Ou 4.5686-03 0.000 

5,7076 03 6.635E 00 4.573E-03 0.000 


P-UB/PIO 
2.5611-02 
2.6l7t-02 
?, 623E-02 
2,6526-0? 
1,3056-02 
1 ,2556-02 
9.542E-03 
8.7316-03 
5,5926-03' 
3.691E-03 
3.4366-03 
2,5326-03 
2.9006-03 
1,8626-03 
1.8596-03 
0,000 




279 


READING = 006b BLOCK e l02 tThE * 201,633 fUC* 6.0 Pi 3 7«6,499 T1 a 3022 
X DONAG CoHAfi CF HC 


O.OOqE 01 1,109b 02 

O.OOiE 01 1,8776-01 

4,129? 01 1,7b«e 01 

«.13<1€ 01 l,9036-0 1 
4.1376 01 l,19«E 00 

4,15<)6 01 2.421b 00 

4,246? 01 1,71 fl e 01 

4.4U9E 01 2.676E ol 

4,43iE 01 3,5556 00 

4.460E 01 8,0476 00 

4,U6 0 e 01 3.264g»o2 

4.625E 01 2.296E 01 

4,62bF. 01 1.494E-01 

4.731E Ol 1.396E 01 
4.733E 01 2.202E-01 

4,2JiE 02 l.OlOg 02 
4.877E Ol 8.967E 00 
4.878E 01 1.U04E-01 

4,93iE 01 7.203E 00 

S.072E 01 1.854E 01 

5.2B3E 01 2.559E 01 

5.332E 01 -S»937E 00 
S.0O7E Ol 8,793£ 00 
5,483E 01 8.595E 00 

5.S76E 01 1,016b 01 

5»62s£ 01 3.292E 00 

5,63iE 01 4.933E-01 

5,6456 01 1.277E 00 

S.OSJE 01 7.4796-01 

5.68iE 01 2.752E 00 

Q 5.703E 01 2.24SE 00 

°1 7.353E 00 

AS.8786 01 l,U2e 01 
£V'6,079E 01 2.116E 01 

^ 8.221E 01 1.3936 01 

6.467E .Ol 2.231E 01 
6.505E 01 2.9B6E 00 

6.S09E 01 3.089E-01 

6.529E 01 1.603E 00 

6.695E 01 l,3i3E 01 
6.7626 Oi 4.602E 00 
6.8396 Ol 4,8156 00 
6.92 jE 02 3.798E 00 

6,972? 01 2,8516 00 

7.067E 01 3.808E 00 

7.2106 Ol 1.499E 00 
7.263E 01 4»748£ 00 

7,2786 02 4.052E-01 

7,3536 01 1.881E 00 

7,353E 01 3.4416-03 

7.486E 01 1,0996 00 

7,771£ 01 2.567E 00 

8,16iE Ol 2.956E 00 
8,44 2 e Cl 1,2826 00 
8.726E 01 6.4266-01 

S.728E Ol 0.000 



1.199F Og 
l-20IF 03 
1.3776 >2 
U379F. 0 2 
1.3916 0 2 
1.415F 03 
1.587F 0 2 
1,8546 0? 
1.690E 03 
1.9706 03 
1.9716 0 2 
2,2006 0 2 
2.2026 03 
2.3416 03 
2r304E 03 
2,9456 03 
2.5346 Og 
2.536E 03 
2.608F 03 
2.793E 03 
3.0496 03 
3.1066 03 
3.1*66 01 
3.2826 03 
3.3846 03 
3.4176 02 
3.4226 02 
3.435E 03 
3.4436 03 
3.470E 02 
3.492P 0 2 
3.566F 02 
3.676E Og 
3.8«0E 03 
4.0256 Og 
4.2486 02 
4.278E 0 2 
4.2816 Og 
8,2976 02 
4,4266 02 
4.475? 02 
4,5236 Og 
4.5616 03 
«.590F 03 
4,6266 02 
4.643E 03 
4,6906 02 
4.69ap 03 
4.713E 02 
4,7136 12 
4,7246 03 
4,7506 03 
4.779E 0 2 
«,792e 03 
4,7996 03 
«.799F Og 


2.168fc«03 
2.466fc-03 
2.5976-03 
2,3806-03 
2.3526-03 
2.3666-03 
2.4U9E-03 
2.602E-03 
2.984E-03 
3.009b-03 
J.009t-03 
3,3246-03 
2.980E-03 
2,9436-03 
3,073E-03 
3.02&E-03 
3.278E-03 
3.021E-03 
2 ■ 9S0E-03 
2,6816-03 
2,6846-03 
2,9636-03 
2.929E-03 
2,9226-03 
2,9006-03 
2.069E-O3 
3.053E-03 
2 , 8266-03 
3.3216-03 
3.313E-03 
3,3096-03 
3.308E-03 
3.413E-03 
S.275E-03 
3.264E-03 
3.291E-03 
3.336t-03 
3.416E-03 
3.414E-03 
3.35«E-03 
3,3366-03 
3.2«3t-u3 
3.239E-03 
3,21flt-03 
3.161E-03 
3.143E-03 
3.105E-03 
3,1 OOf-03 
5,0766-03 
3,0786-03 
3, 0706.-03 
3. 139t-03 
3,0696-03 
3,0296-03 

3.1256- 03 

3.1256- 03 


4,7296-02 
5.031E-02 
3.1166-02 
5.3646-02 
5,8056-02 
7,9ui£.02 
7.022E-02 
7,1486-02 
7.148E-02 
6.7V6E-02 
7.6B9E-02 
7,7946-02 
7.424E-02 
/.3/4E-02 
6.4O9E.02 
7.0656-02 
6.593E-02 
5,8565-02 

4.6686- 02 
4.266E-02 
4,0346.02 
31 760E-0 2 
3,5106*02 
3,1876-02 
2,5406-02 
2.6736-02 
2,7956-02 
2,7436*02 

2.6686- 02 
Z.399E-02 
1.5296-02 
3,0576-02 
3.069E-02 
3,2206-02 
3.170E-U2 
3.2536-02 
3.226E-02 
2.339E-02 
2,0/26-02 
1,5465.02 
1.27SE-02 

1,1256-02 
8.561E-03 
7.817E.03 
6.419E-03 
6,251E-03 
5.596E-03 
5.5V2F-03 
5.556E-03 
9.1096.03 
6.9O2E-03 
5,8266-03 
1,0586-02 
1,0596-02 


PASE 



READING ■ 0065 BLOCK a 102 TIpE n 201,833 MAC' 


746.499 T1 a 4022, 


PAGE 7 


ro 


RAMJE1 PERFORMANCE 


engine PeRf-OHMAA-c* 


JMiT 


CALCULATED 1HHUST.. 

MEASURED THRUST,..... 

caiculated specific impulse,,,,,,,,,,,,,, 

measured specxpic impulse.. 

CALCULATED THRUST COEFFICIENT,, .. 

MEASURED thrust COEFFICIENT.. 


18B9. (LBF) 

1885, (LBF) 

2502, aaF-sec/UM) 

2053, (LBF-sec/LfciM) 
0,7472 
0,8660 


REGEnErATTVEwCOOLED £NGtNF PERFORMANCE 
calculated 

SlkEAh THRUST.. 7077 . 

net thrust. 3002. 

SPECIFIC IMPULSE...,!.. 243V, 

thrust coefficient,,,,... 0,7915 


UbF) 

U6F) 

<LUF*SEC7LBM> 


angle OF attack ... 

mass flow ratio,... 

ADDITIVE drag coefficient,,...,,,.. 

LIMITING PRESSURE recovery EFFICIENT.. 

DELTA PT2... 

TOTAL PRESSURE RECOVERY - Slf-EwSCNIC.,, 
TOTAL PRESSURE RECOVERY • SUBSONIC,,,,, 
INLET PROCESS EFFICIENCY » 5UPERS0MC,, 
INLET PROCESS EFFICIENCY • 5UB50MC..,, 
KINETIC ENERGY EFFICIENCY « bUPEHSUNIC, 
KINETIC ENERGY EFFICIENCY * bUBSCNIC... 
ENTHALPY AT PO a 8UPERSOMC. 

ENTHALPY at PO • SUR80NIC.. 


MOMENTUM And FORCES 


CU-BUSTCR 


INLET FRICTION DRAG,.,,,,,., 
INLET MOMENTUM CHANGE,,,,,,, 
CU*0U$TOR FRICTION DRAG,,,,, 
COMBUSTOR STRUT DRAG,,,,,,,, 
COFBUsTOR MOMENTUM CHANGE,,, 

NOZZLE FRICTION DRAG. 

NOZZLE STRUT ORAG,... 

nozzle momentum change,,,,,, 
nozzle pressure integral.,,. 

external FRICTION ORAG,,.,,. 

external pressure integral,, 
total EXTERNAL DRAG,,,,,,,,, 
total STRUT DRAG, 

CAVITY FORCE.. 

CALCULATED load CELL FORCE,, 
MEASURED load CELL FORCE,.», 
FUEL VACUUM SPECIFIC IMPULSE 


119.9 (LBF) 
•723,1 (LBF) 

307.9 (L8F) 

11.97 (LBF) 
1315. (LBF) 
52,OB (LBF) 

0,00 (LBF) 
1297, (LBF) 
1309. (LBF) 
0,00 (LBF) 
0. (LBF) 
•1575, (LBF) 

11.97 (LBF) 
-1319, (LBF) 
-1005, (LBF) 
•1209, (LBF) 


FUEL-AIR RATIO, ,,,,,,,.. 

EQUIVALENCE RATIO,,,,,,,.,,,..,,,. 

COMBUSTOR EFFICIENCY... 

TOTAL PRESSURE RATIO,.,.,,.,. 

COMBUSTOR EFFECTIVENESS... 

INJECTOR DISCHARGE COEFFICIENTS 0,6468 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT • CS.. 

NOZZLE COEFFICIENT . ... 

PRQCE8S EFFICIENCY,,.,,,.. 

KINETIC ENERGY £FFIf...... 


0,000 (DEGREES) 
0,9633 
0,0007 
0,1645 

0.1169 (PSD 

0.4234 

0.1668 

0.9026 

0.9063 

0,9373 

0,6842 

-6,14 (BlU/LBM) 
3l.«2 CBTU/LSM) 


0.0305 

1,040 

1,000 

0.1497 

0,6730 

0.7147* 


0,8040* 


0,7092 


0,9534 

0,6695 

0.6872 

0,8956 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE,, 
SPIKE TRANSLATION,, 

INLET THROAT,,,,.,,,,,,,,,, 

COWL LEADING EDGE,.,.,. 

NOZZLE SHROUD TRAILING EDGE 
NQZZLfc PLUG ThAjLING EDGE., 

STRUT LEADING EDGE,,.,. 

STRUT TRAILING EDGE.. 

COMSUsTOft fxir,,,,,,. 


34.864 (IN) 
0,4069 (IN) 
40,400 (IN) 
35,191 (IN) 
73,531 (IN) 
87,284 UN) 
56,447 (IN) 
65,04/ UN) 
65.047 UN) 


INJECTORS 

IB 
1C 
2A 
2C 
4 A 
4b 


STATION 

40,400 

41,292 

44,300 

4B.767 

46.250 

54,057 

56,242 

44,792 


C 

E 
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PAGfc 1 


R^-AOInG s 00o5 BLOCK b 120 T I u fe « 2X8.033 MACH 6.'0 Pi a 705.999 TT b 3050.0 

RAMJET PERFORMANCE 


T M GAMMA MOLM SOM MACH 

WIND TUNNEL X 0 5 

0,000 705,999 3050 687,07 8j3) X.2920 28,852 2608 

O.OOo 0,001 «X9 *28,57 toil 1,3969 28,o51 X005 5.957 

SPIKE TIP NS 203 

0.600 18,012 3050 687,o ( 8i3) 1,2918 28,851 2608 

0.6O 0 16.186 2981 665,2( 7<jl) 1,2901 28.B51 2578 0,009 

WIND TUNNEL 300 

O.OOo 705,999 3050 667,07 ai3) 1,2920 28,852 2608 

0.000 0.380 012 *30.07 99) 1.3988 28,851 997 6,009 

SPIKE TIP N5 000 

0.60o 18,012' 3050 687,07 B l3) 1,2918 28,851 2b|)8 

0,60o 16.336 2987 667.17 7qij 1,2900 28,851 2581 0,391 

INLET THROAT 5 0 2 

00,000 318,819 2991 668,1( 79O) 1,2900 28.851 2562 

00,000 15.130 1021 221,67 351) 1.3530 28,851 1820 2,597 

INLET UPNflSK 603 

00,000 316,819 2991 666,17 79“) 1.2900 28,851 2582 

00.000 13.016 1365 207,27 3j7) 1,3567 26,851 1767 2.688 

INLET 0NNN8K 700 

O0,00o 125.283 2991 668,17 790) 1,2900 88,851 2582 

00,406 108,041 2891 638,17 7bS) 1,2971 28,851 2502 0,082 

COMBUSTOR 0 8 1 21 

OO.Olo 265,692 2905 670,97 8)9) 1,2967 27,028 2631 

oo.Olo 15,167 1061 228,57 380) 1,3525 27,027 1892 2,066 

COMBUSTOR 0 9 2 21 

01,292 203.735 2867 673,97 0jO) 1,3009 26,192 2661 

01,292 18,867 1601 279,67 0J9) 1,3067 26,192 2023 2,195 

COMBUSTOR 0 10 3 21 

01,302 213,860 2821 673,67 8 S 6) 1,3030 2b,106 2600 

01,302 18,909 1553 280,07 Og5) 1,3096 26,1«5 1997 2,223 

COMBUSTOR 0 11 0 21 

01,367 212.673 2810 673.5( 8i«) 1,3030 26,139 2601 

01,367 19,181 1557 283,17 426) 1,3095 26,139 1999 2,211 

COHBUsTOP 0 12 5 3 

01,500 200,757 2820 672,87 aj7) 1,3028 26,152 2605 

01.500 . 20.873 1610 295,,87 Oo3) 1,3065 26,152 2032 2,137 

COMBUSTOR 0 13 6 0 

02,060 107,850 3100 666,67 9 0 3) 1,2897 26,067 2702 

02,060 29,559 2128 353,57 590) 1,3220 26,068 2299 1,722 

COMBUSTOR 0 10 7 5 

00,087 113,069 3730 653.071098) 1.2570 27.226 2929 

UO.OB7 53.102 3182 062,07 9i7) 1,2776 27,236 2720 1,136 

COMBUSTOR 0 15 8 3 

00.310 112,813 3752 65i t 37tlo3) 1,2560 27.255 2933 

“0.310 50,701 3220 067.67 93°) 1,2757 27.265 2739 1,107 

COMBUSTOR 0 16 9 3 

«0,80o 111.672 3770 646,0(1109) 1.2556 27.290 2936 

00,800 58.302 3293 079,37 9g2) 1,2729 27.300 2762 1,006 

COMBUSTOR 0 17 10 2 

00,80s 111.697 3769 6O6.07H08) 1.2556 27.29J 2936 

04,802 58,300 3292 079,27 Q5I3 1,2729 27.303 2762 1,006 

COMBUSTOR 0 18 11 6 

06,250 105,653 3278 653.2(1075) 1.2826 23.682 2971 

06,250 56,968 2»53 090,57 9gl) 1,2966 21,663 2787 1,011 


PV REPORT 

VEL s */A h 4/»C MOMTM t IV AC Phi ETAC 

5985 1,630 0,10693 26.857 0,9806 5097 9.90b 189,6 

105$ 2,090 0.10693 26.857 0,9806 0906 1,753 180,1 

5992 1.850 0.10303 25.877 0,980b 09J0 9,595 189.9 

1009 2.090 0.10303 25.877 0,9806 0910 1,616 1B9.9 

0726 1,886 0,90010 26,857 0,1115 0376 69,053 163,0 

0802 1,886 0,85060 26,857 0,1227 0018 63.780 160,5 

1225 1,950 0,85060 26,657 0,1227 0418 16,271 160,5 

0705 1.977 0,90382 26,967 0,1116 0377 69,012 162,3 0,10 0.07 

0402 2.060 0.90901 27,069 0,1113 0275 65.535 157,9 0,27 0.04 

0039 2,052 0.90971 27,069 0,1113 027“ 65,515 157.9 0,27 0.01 

0020 2.051 0,90972 27,069 0,1113 0265 65,233 157,6 0,27 0,00 

0303 2,055 0.95082 27,069 0,1111 0208 60,179 156,9 0,27 0.01 

3959 2.103 0,90169 27,069 0,1122 0180 57.907 150,0 0,27 0,25 

3090 £.157 0,91012 27,069 0,l|61 0163 03,763 150.5 0.27 0,80 

3031 2,158 0,90806 27,069 0,1150 o]82 “2,777 150,5 0,27 0,62 

2886 2.159 0.9002“ 27,069 0,1169 0176 00,587 150,3 0.27 0,85 

2888 2,159 0,90055 27.069 0,1168 0176 00,600 150,3 0,27 0,85 

2818 2,357 0,66226 27,3b3 0,1200 0206 37,760 155,7 0,67 0,27 



"LAOInG = P065 HLOCK = 120 Tl«-E » 216.033 MCH 


I s 746,999 


505".' 


PAGE 2 


P T 
0 19 

105,631 5261 
So.959 3056 

0 2 Ci 

102,00" 3553 
55,969 3121 
0 31 

101,831 3565 
56.000 iljtt 
0 22 

98.206 3011 
53.939 3365 
0 23 

93.09J J«82 
"0.389 2956 
0 3" 

93.039 3985 
4".369 3959 
0 25 

90.646 3567 
37.079 3966 

0 26 

83.341 3892 
30.881 3164 
0 27 

77.457 4108 
22.375 3193 
0 38 

77.705 4067 
30,082 3100 
0 29 

75.843 4137 
18.471 3107 
0 30 

74,731 4160 
16.837 3077 
0 31 

73,152 4194 
15,300 3059 
0 32 

56.772 46gl 
14.469 3639 
0 33 

66.305 4178 
10.762 2863 
0 3" 

68,166 4163 

19.647 2862 

0 35 

"8,957 5138 
14,036 ""it 
0 36 

"9.O"0 5137 
13,575 4410 
0 37 

48,883 5136 
12.951 4363 


H GAf' 1 *A MI-I.WI 606V 

12 2 

653,1(1076) 1,2825 23,685 2972 

"94,3( 922) 1,2967 23,686 2708 l 

13 4 

639,6(1171) 1,2686 23,993 3056 

473,9(1013) 1,2636 23.998 2861 l 

14 3 

639.4(1175) 1,2679 34,006 3060 

47",0(l0i7) 1,2830 24.411 2885 0 

15 4 

629,9(1261) 1,2545 24.287 3128 

454.1(1096) 1,2709 24,298 2958 1 

16 6 

638.5(1261) 1,2735 21.706 3187 

"20,5(1050) 1,2914 21.710 2958 1 

17 2 

638,4(1262) 1.2734 31.708 3188 

419.7(1050) 1.2914 31.712 2958 1 

18 4 

633,3(l3ol) 1,2660 31.814 3220 

373.4(1051) 1,2896 21,830 2952 1 

19 ‘ 4 

621,1(1430) 1,3508 32,130 3307 

307.4(1122) 1.2781 22.147 3013 l 

20 4 

605,8(1504) 1,3368 32,378 3360 

203,4(1128) 1,2733 32.411 3003 1 

21 3 

603,6(1495) 1,2381 22.364 3354 

172.4(1092) 1.2769 22,396 3964 1 

22 4 

597,9(i5i5) 1,2346 22,425 3365 

i"6,6(1093) 1.2757 22.463 2962 1 

33 3 

593,5(1523) 1,3329 22.458 3369 

116,8(1060) 1,2763 22.499 2946 1 

24 4 

588,6(1537) 1,2303 22,504 3376 

90,2(1072) 1,2762 22,550 2934 1 

25 5 

586.3(1705) 1,1949 32.953 3458 

100,0(1294) 1,2440 23.100 3121 1 

26 5 

586,0(1S3Q) 1.2307 22.495 3371 
1S.6( 995) 1,2832 22.541 2847 1 

27 3 

585,4(1533) 1,230" 22.501 3372 

12.H 994) 1,2832 22.548 2846 1 

28 21 

585.0(1913) 1,1491 33,"9o 3535 

8",7(16o") 1,1666 23,979 3274 1 

29 31 

583■6(19j1) 1.1491 23,492 3535 
70.7(1545) 1,1676 33.991 3367 1 

30 21 

582,9(19j1) J.J091 23,493 3534 
5",(i(15fl3) 1,1688 24.005 3257 1 


MAOM VEL S *n * A/AC 

,011 3619 2.357 0.66163 27,363 0,(2"1 
,000 2880 2,377 0.80191 27.383 0,1333 
,997 28T7 2.378 0.79923 27.383 0,1330 
,002 2966 2.394 0./4727 27,383 0,1431 
,116 3302 2,574 0,b9616 27,67" 0.1552 
,118 3308 2.574 0.69526 27,67" 0,1554 
,221 3606 2,583 0,65024 27,67" 0,1662 
.315 3962 2.608 0.55418 27,67" 0,1950 
,495 ""Be 2.62" 0.45421 27,674 0,2379 
,565 4639 2,623 0.43565 27,67" 0,2480 
,604 4752 2.627 0.41066 27,67" 0,2631 
,655 4874 2.629 0,38834 27,674 0,2782 
,702 4994 2.631 0,36443 27,674 0,2965 
,580 4933 2.671 0,29364 27,674 0,3679 
.877 S3"2 2.636 0,29287 27.67" 0,3689 
.882 5356 2.637 0.29071 27,67" 0,3717 
,528 5004 2,642 0.29"02 27,67" 0,3675 
,551 5067 2.691 0.29315 27,67" 0.3686 
,579 5l«" 2.691 0.292"S 27.67" 0,3e95 


Kit'll' 0 1VAU PHI ETAC 
"209 37,7"1 153,7 0.67 0,27 
"362 35,686 159,3 0.07 0,J9 
"368 35,730 159,5 0,07 0,3V 
4500 34.439 164,3 0,67 0,50 
"605 35*726 166,4 1,03 0,30 
4607 35.7«1 166,5 l.OJ 0,30 
471" 36.437 170,3 1,03 0,33 
"950 34.116 176.9 1.03 0.43 
5217 31.676 186,5 1,03 0,50 
5266 3l."Ul 190.3 1,03 0,50 
5332 30,327 192.7 1,03 0,51 
5392 29,41" 194,6 1,03 0,52 
5457 28,283 197,2 l,u3 0,5" 
5608 22,511 202.7 1,03 0,69 
5612 24,316 202,8 1,03 0.53 
5620 24,197 203,1 1,03 0,54 
5625 22,86" 203.3 1.03 1.00 
56"0 23.485 203.8 1,03 1.00 
5650 23.380 -204.2 1,03 1,00 



284 


WtACIwP s 00*5 BLOCK s 1£0 TIME » 218,033 MACH 6,0 Pi * 7*5. 

P T H GAMMA Md.*? SONV MACH VEL 

COMEUs ruR 0 38 31 ?1 

57.757 07,358 512P 579,9fl9 0 6) 1.1000 23,003 3531 

57.757 10,950 0290 2.9(l5o7) 1,1726 20.000 3228 1,660 6370 

COMfaUsTOR 0 39 32 21 

58.777 37,663 5095 576.5(1090) 1.1071 23,0b5 35l9 

50.777 6.000 0067 -126.0(1 o a 9) 1,1831 20.126 3109 1,883 5931 

COHEUsTOP 0 Oo 33 21 

60,787 51,026 5130 570,6(1900) 1,15«0 23,517 3532 

60,787 16,050 90t>6 103.1(l6i9) 1,1663 23.970 3287 1.0/1 0837 

COMBUSTOR 0 01 30 21 

62,207 52.338 5120 566,3(19 0 7) 1,1503 23,525 3531 

62,207 16.312 0061 98,7(l6i6) 1,1669 23.975 3286 1,072 0837 

COMBUsTOB 0 02 35 2j 

60,b?i 09,639 5112 S57.0(l9 0 0) 1.1502 23.530 3525 

60.671 19,102 0569 170,2^663) 1,1623 23.910 3323 1.325 0001 

CQMBUgTOR 0 03 36 200 . 

65,007 06,079 5101 555,8(1895) 1,1096 23,522 3520 ' 

65,007 20.133 0630 217,B(i69l) 1.1593 23.860 3306 1,229 0112 

COHBUsTUP REGEN 00 37 3 

65,007 06,079 5187 605.9(l9j5) 1,1067 23,399 3555 

65.007 19.112 0700 277.6(1721) 1,1506 23.763 3369 1,271 0282 

NOZZLE AE “5 38 5 

87.283 06,079 5101 555.B(ie a 6) 1.1096 23.522 3520 

87.203 1.369 2967 ®627.8(1OoO) 1,2632 20,271 2771 2,778 7696 

NOZZLE P0 06 39 5 

87.283 06.079 5101 55S,8(i8<|6) 1,1096 23.622 3520 

07.283 0,001 2279 -890.5( 7ol) 1,2600 20,272 2000 3,075 0507 

W0Z2LE AE REGEN <*7 OO 5 

87.283 «b.079 5107 603.9(1935) 1,1067 23,399 3555 

87.283 1,026 3120 -565,5(1065) 1,2570 20,269 2837 2,702 7700 

NOZZLE PO REGEN 00 01 S 

87.203 06,079 5107 603,9(1935) 1,1067 23,399 3555 

07,283 0,001 2386 -850,5( 7ei) 1.2807 20.272 2502 3.057 6600 

FICTIVE COMUUSTR 68 61 0 

65,007 318,819 5330 555,6(1908) 1,1669 23,769 3607 

65,007 0,001 1030*1188,1( OoO) 1,3250 20,272 1973 0,73o 9302 

FICTIVE NOZZLE 69 62 0 

87.283 29.703-5020 531,3(1861)1,106723,0963090 

8/.263 1,678 3308 -073«5(1 IS*) 1.2005 20.262 2922 2.027 7091 


,999 TT a 3050,0 PaGc 3 
5 A - A/AT HOP!* 1 G IVAC PHI ETAC 

2,b93 0.28791 27,670 0,3/53 5674 20,o«3 205.0 1,03 1.00 
2,712 0,26607 27,670 0,3777 5602 26,367 205.3 1.03 1,00 
2,605 0,29603 27.670 0,3650 5661 22,251 200.5 1,03 1,00 
2.682 0.30005 27.670 0,3555 5605 22,856 200.0 1,03 1,00 
2.685 0.26821 27,670 0,3709 5620 19.715 203,1 1,03 1,00 

2.691 0,26790 27,670 0,0032 5616 17.123 203.0 1,03 1,00 
2,708 0.26790 27,670 0,0032 5657 17.630 200,0 1.03 1.00 
2.69} 0,05578 27,67« 1.9371 7299 6,671 263.7 1,03 1,00 

2.691 0.02350 27,6/0 0,5970 7769 3,10/ 281,5 1,03 1,00 
2.706 0,05570 27,670 1,9371 7399 6,703 267.0 1,03 1,00 
2.70O 0,02281 27,670 0,7359 7920 3.066 266,3 1,03 1.00 
2,528 0,00100 27,670 2,6552 6305 5.952 300,1 1.03 1,00 
2,725 0,1)5576 27,670 1,9371 6931 6, 


106 250,5 1,03 1,00 



READING = 006b BLOCK a 120 tTfE a 218,033 M*Cn 


,0 PJ a 745,999 tl a 3054, 


PAGE 


to 

CO 

Ol 


HA0S 

6«98lt*01 

I, 8361: 01 
3» Q7pt 01 
i»50$£ 01 
3,Sl8t 01 
5.S19E 01 

J. &Sgt Ol 
3.5066 01 
3,6066 Oi 
3,6086 01 
3.7011 01 
3.7326 01 
3.6036 01 
3.83UE 01 
3.67g£ 01 
3.8B16 01 
3,00lE 01 
3,9326 01 
3.9506 01 
3,98lE 01 
4.0006 01 
4,04.06 01 
4,04}E 01 
0.1296 01 
4,13oE 01 
4.1376 01 

4. l5gE 01 
4,2466 01 
4.4096 01 
4.43lE 01 
4 • 43()E 01 
4•48 qE 01 

4.6256 01 
4.6266 01 
4,73iE 01 
4,7336 01 
4.8HE 01 
4,0776.01 
4.8786 01 
4.93iE 01 
5.0726 01 
5.2626 01 
5,3326 01 
5.4076 Ol 
5.4836 01 
5.5766 01 

5.6256 01 
5,63l6 01 
5.6456 Cl 

5, 65jE 01 
5.68if Ol 
,5,70jE Ol 
5.7766 01 
5.87flE 01 
6.079E 01 
6.2?jE Ol 


P-10 

1.070E UO 
1.070E on 
2.2006 00 
3.892E 00 
3,918£ 00 
3,9206 00 
4,0106 00 
3,9606 00 
3,9406 00 

a.2036 00 

U.20SE 00 
4.097E 00 
3.8456 00 
5,3816 00 
7,oo9E OO 
7,7336 00 
0.75OE 00 
1,3876 Ol 
1.692E 01 
1.741E 01 


2.122E 0! 
2.1316 o; 
2,9Q4£ ol 
2,9136 01 



3,2256 01 
5,2236 01 
5.499£ ot 
6.1016 ol 
6,1006 01 
5.4786 Ol 
5,4736 Ot 
5.0226 Ot 
5,0336 Ol 
5.S55E 01 
4,43<>E Ol 
4.427E 01 
3.7006 01 
3,089E Ol 
2.227E Ol 
2,0086 01 
1.6476 Ol 
U684E Ol 
1.5306 Ol 
1.449E 01 
7,1256 00 
7,1256 00 
1.4046 Ol 
1,3576 ol 
1.295E 01 
1,0956 01 
8,0006 00 
t • 6056 01 
1,63 t£ Ot 


P-Oti 
U.O00 
0,0 Oo 
U.OOO 
0,000 
5.9036 00 
5,0706 00 
3.932F «o 

2.2756 Oo 

3«08uE Oo 
4.7456 00 
6,8466 Oo 
6.0626 00 
1.3406 Ol 
1.5706 Oi 
1.5376 Ol 
N532F Oi 
1.560E 01 
1.0O2E OJ 
1.J49F Ol 
9.2506 Oo 
9.1766 00 
9,0206 Oo 
9,0256 Oo 
0.695E OO 
0,6916 Oo 
6.6676 Oo 
1.0886 Oi 
2.687E Ol 
5.390E Oi 
5.449E Oi 
5.5676 Oi 
5.5666 Oi 
5.916E Ol 
5.91BE Oi 
b.1716 Cl 
6.1756 Oi 
5.231F Oi 
4,4396 Oi 
4,4276 0( 
3.788E Oi 
5.088E Ol 
2.2276 OJ 
2.00BE Oi 
1.8476 Oi 
1,6646 n t 
1.53u6 OJ 
1.4496 Oi 
1.4406 Oi 
1,4176 «i 
1.4046 Ol 

1,3576 «i 
1.2956 oi 
1.0956 Oi 
6.0006 00 
1.6056 Oi 
1.631F Ol 


PDA 

•4,3946-01 
.3.5626 01 
•I,662fc 02 

•3,6566 02 
•4,3256 02 

-4,3261; 02 

-4,3976 42 
•4,5356 02 
•4,6396 02 
*4,8236 02 
-S.oSSe 02 
“5.161E 02 
-5,2956 02 
-5,2796 02 
-S,?86E U3 
-5,2896 02 
-5,2806 02 
•5,3436 02 
-5.4246 02 
-5,6146 02 
-5.746E 02 
-6,0426 02 
•6,0496 02 
•6,0916 02 
•6,9016 02 
-6.973E 02 
-7.1176 02 
•7,6306 02 
•7,3446 02 
•7,3146 02 
•7.294E 02 
•7,2906 02 
•6.263E 02 
»6,246£ 02 
•4,5776 02 
•4.5096 02 
•3,0806 02 
•1,6026 02 
•1,5796 02 
•4,4436 Ol 
2.097E 02 
5.024E 02 
5,5746 02 
6.3206 02 
7,0056 02 
7,7566 02 
9,3036 02 
9.344E 02 
9,4376 02 
9,4936 02 
9.6746 02 
9,8036 02 
1.0136 03 
1,0326 03 
1.0356 03 
1,0356 03 


QUA 



0,000 

0.000 


i,J63f 02 
3.220F 02 
3.299E 02 
3.5606 02 
3.6726 02 
5.939E 02 
4,0626 02 
4,2436 02 
4,2/OE 02 
4.360E 02 
4,5266 02 
4.6276 02 
4»tiooE 02 
4.9266 02 
5.195E 02 
S.202E 02 
6.0916 02 
6.1046 02 
6.1916 02 
6.3776 02 
8.0366 02 
1,1656 03 
1.2226 03 
1.3646 03 
1.364E 03 

uasiE 03 
1,0556 03 
2,2256 03 
2.2316 03 
2.4906 «3 
2.6066 03 
2.608E oi 
2.8316 03 
3.1076 03 
3.SB9E 03 
3.670E 03 
3.8U7E 03 
3.9286 03 
4.0O5E 03 
4.130E 03 
4.1366 03 
4.164E 03 
4.103E 03 
4,1976 03 
4.2236 03 
4.3U56 03 
4,uuoE 03 
U.S02E 03 
4,4036 03 


Ur-IB 

0.000 

o.ooo 

0.000 

0.000 

0.000 

o.ooo 

O.Opfl 
3.183E 02 
3.2206 02 
3.299E 02 
3.4036 02 
3.4656 02 
3.6196 02 
3.6926 o2 
3.809E 02 

3.627E 02 
3,0936 02 
4,004E 02 

4,0776 u2 
4,2106 02 
4.3016 02 
4,5046 02 
4.509E 02 
5,0066 02 
5.0126 0? 
5,0516 02 
5.1346 02 
5.834E 02 
7.6126 02 
7,921E 02 
8.6536 02 
6.656E 02 
1.O03E 03 
1.085E 03 
1,2316 03 
1.233E 03 
1.336E 03 
1.418E 03 
1,420E 03 
U«83E 03 
1,6406 03 
1,040E 03 
1,002E 03 
1.9416 OJ 

1.995E 03 
2.0566 03 
2,0826 03 
2.085E 03 
2.0926 03 
2.09SE 03 

2.1006 03 

2,1176 03 
■2,1456 03 
•2.1766 03 
-2.218E 03 
-2.247E 03 


£•08 
0 . u 0 (I 
U.OOO 
0.000 
0,000 
0.000 
0.000 
U.OOO 

o.ooo 

0.000 

0.000 

I. 558E 01 
2.0646 01 

J. 208E 01 
3,6946 01 
4.J42E 01 
4.431E 01 
4,7476 01 
5.2216 01 
5.5016 01 
5.9626 01 
6.2466 01 
6.906E 01 
6.9256 01 
1.083E 02 
1,0926 02 
1,1406 02 
1.2436 02 
2.2026 02 
4.038E 02 
4,2956 02 
4,9856 02 
U.98BE 02 
7.8fllE 02 
7.702E 02 
9,9456 02 
9,9816 02 
1,1546 03 
1.267E 03 
1,2696 03 
1.347E 03 
1,5286 03 
1.749E 03 
1,7966 03 
1,0666 03 
1,9336 03 
2.009E 03 
2.047E OJ 
2,0516 OJ 
2.062E 03 
2.0686 03 
2.089E 03 
2,1006 03 
2,1006 03 
2,2246 03 
2,34«£ 03 
2.4306 03 


CA-ALL 
2,4706-02 
1.6146 0? 
5,-'536 0? 
6,0046 02 
6.0506 02 
6.8536 02 
7,2136 02 
7,5256 02 
7,7336 0? 
8.169E 02 
8.7306 02 
9,0596 02 
9,0386 02 
1,0186 03 
1.005E 03 
1,0716 03 
1,0946 03 
1.130E 03 
1.151E 03 
1,1076 03 
i,209£ 03 
1 »256£ 03 
1.257E 03 
1,3626 03 
1,3636 03 
1,3716 o3 
1.3066 03 
1.5016 03 
1,69BE 03 
1 ■ 7256 03 
1,7856 03 
1,7856 03 
l,903e 03 
t,964g 03 
2,0956 03 
2,0976 03 
2, i946 03 
2,2776 03 
2.2706 03 
2,3446 03 
2,5226 03 
2,7806 03 
2.8526 03 
2.94B6 03 
3,0«5E 03 
3.165E 03 
3.2096 03 
3,2166 03 
3,2346 03 
3,2456 03 
3.280E 03 
3.309E 03 
3.4026 03 
3.5326 03 
3.790E 03 
3.4726 03 


P-lti/PSU 
2,8706 00 
2.6706 00 
5,4906 00 
9.7116 00 
9.777E 00 
9,7816 00 
1 «00IE 01 
9,9016 00 
9.832E OO 
1.049E 01 
1.049b 01 
1,0226 01 
9.594E 00 
1.34JE 01 
1.0S9E 01 
1 ,9306 01 
2,1836 01 
3.461E 01 
4.223E Ol 
4.3446 01 
4,4216 01 
5.2956 01 
5.317E 01 
7.246E Ol 
7,2686 01 
7.41UE 01 
7,7016 01 
8.0476 01 
1,3046 02 
1.3726 02 
1.522E 02 
1.5226 02 
1,3676 02 
1,3666 02 
1,2536 02 
1.2566 02 
1,3866 02 
1,1086 02 
1,1056 02 
9.4S2E 01 
7,70t>E 01 
5.55BE 01 
5.0HE Ol 
4.6096 01 
4,20IE 01 
3.6186 01 
3,6166 01 

1.7786 01 

1.7786 01 
3.5036 01 
3.3P7E Ol 
3.2326 01 
2.7326 01 
1.4976 01 
4.005E Ol 
4,0 7U£ 01 


F-10/H10 
1,4.>4fc-03 
1,4346-03 
2,9496*03 
5.2176-03 
5.2526-03 
5.2546-03 
5,3 75t-03 
5.3196-03 
5,2b2t-03 
5.63«t»03 
S,6376-03 
5,4926-03 
5,154t»03 
7,2136-03 
9,9056-03 
1 ,0376-02 
1.1736-02 
1,6596*02 
2.2696-02 
2.3346-02 
2,3756-02 
2.8456-02 
2.6566-02 
3,8936-02 
3.904E.02 
3.9B1E-02 
4 ,1376-02 
4.3236*02 
7,0046*02 
7,3716-02 
8.1796-02 
8.1786-02 
7.3436*02 
7,3376-02 
6,7326-02 
6,7476-02 
7,4466-02 
5,9506-02 
5,9346-02 
5,0706-02 
4.1406-02 
2,9866*0 2 
2.B92E-02 
2.4766*02 
2,2576-02 
2.0516-02 
1,9426*02 

9.5516- 03 

9.5516- 0! 

1 .6826-02 
1 ,8206*02 
1,7366-02 
! ,468t-02 
0,0436-03 
2,1516-02 
2.1876-02 


0,000 

0,001 

0.000 


1.4736 01 
1.465E Ol 
9,81 IE 00 
5,67/E 00 
/ ,6066 00 
1 ,1B4E 01 
i.7oet oi 
2.0126 01 
3,3446 01 
3,9106 01 
3.835E 01 
3.824E 01 
3,89 uE 01 
3.999E 01 
3.367E 01 
2.3086 01 
2,2906 01 
2,2536 01 
2.2S2E 01 
2.1706 01 
2.169E 01 
2.163E 01 
2.716E 01 
6.7046 01 
1.3466 02 
1.3606 02 
1.389E 02 
1.3896 02 
1.476E 02 
1,4776 02 
1.S40E 02 
1.54.U 02 
1.30SE 02 
1,1006 02 
1.1056 02 
9.452E 01 
7.7066 Oi 
5.5506 01 
5,0111 01 
4.609E 01 
4,2016 01 
3.018E 01 
3,6166 01 
3.5936 Ol 
3.535E 01 
3,5036 01 
3.387E 01 
3.232E 01 
2,7326 01 
1.4976 01 
U.005F 01 
4,0706 01 


p-oe/pio 

0,000 

0,000 

0,000 

0,000 

7,9136-03 

7,8696-03 

5,2706-03 

з. 0506-03 

и. 1296-03 
6,3616-03 
9.177E-03 
1,0816-02 
1,7976-02 
2,1056*02 
2,0606*02 
2.0S4E-02 
2.0926-02 
2,1466-02 
1.8096*02 
1,2406-02 
1.2306-02 
1.2106-02 
1.2106-02 
1,1666-02 
1.1656-02 
1.1626-02 
1,4596-02 
5.6026*02 
7,233t-02 
7.3056-02 
7.463E-U2 
7,4636-02 
7.9306*02 
7,9336-02 
8,2726-02 
0.2776-02 
7,0126-02 
5.950E-02 
5,9346-02 
5.0786-02 
4,1406-02 
2,9866-02 
2.692E-02 
2.476E-02 
2,2576-02 
2,0516-02 
1,9426-02 
1,9306*02 
1,8996-02 
1,0826*02 
1,8206-02 
1 ,7366-02 
1,4686*02 
8,0436*03 
2.1516-02 
2,1076-02 









286 


JADING 

a 0465 SLOCK 

B 120 TImE 

B 218,053 

MACn t 

i.O 

PI c fl 

15,999 tt s 

: 3054,4 







PAGt 5 

XABs 


P-JB 


P-OB 


HPA 


90 X 


u-XB 


u-cts 


C a -ALL 

p- Its/PSO 

P-1B7PT0 

P-UB/PSO 

P-U8/FI0 

6.4676 

01 

1.9106 

01 

1,9106 

0 1 

i.CJSE 

03 

-U.929F 

03 

«?»3276 

03 

-2.6036 

03 

4,2 0 9 6 

0 3 

u,767F 

01 

2,5b1fc-02 

4,7676 

01 

2.SO16-02 

6.SO5E 

01 

2.0746 

01 

J•953E 

01 

1,0351 

u3 

-4.9756 

03 

-2.3426 

03 

-2,6316 

03 

4.337E 

03 

5,1756 

01 

2,7606-02 

4.0736 

01 

?,6iat-o2 

6.509F 

01 

2«07 U E 

01 

1.9S7P 

01 

1.035E 

03 

*4.9776 

03 

-2.3UUE 

03 

•2.6346 

03 

u.3426 

03 

5,1756 

01 

2.7801-02 

4,8046 

01 

2,6246-02 

6.529E 

01 

1.9e9fc 

01 

L.V80E 

01 

l,035t 

03 

-5.0006 

03 

-2.3526 

03 

-2.6466 

03 

4,3o86 

03 

4,9131 

01 

2,639fc«02 

4,9416 

01 

2.6546*02 

6.69 5 E 

01 

1.098E 

01 

9,6606 

00 

1,2011 

03 

-5.1636 

03 

-2.40BE 

03 

-2.7556 

03 

4,5836 

0 3 

2.740E 

01 

1.4721-02 

2,41 OF 

01 

1.2956-02 

6.762E 

01 

7.676E 

00 

9,3076 

00 

1.392E 

03 

-5,2176 

03 

-2.4256 

03 

-2.793E 

03 

4.665E 

03 

1.916E 

01 

1,0296-02 

2.323E 

01 

1,2486-02 

6.839E 

01 

3.8856 

00 

7,1056 

00 

1,5826 

03 

-5,2796 

03 

-2.4406 

03 

-2.8396 

05 

4.7806 

03 

9,6941 

00 

5.2086-03 

1.773E 

01 

9,5246-03 

b > 911E 

01 

3.0406 

00 

5,0456 

00 

1.7056 

03 

-5,3426 

03 

-2.4516 

03 

-2.8906 

03 

4,8486 

03 

8,6341 

00 

4,6386-03 

1.259E 

0; 

6.7636-03 

6.9726 

01 

3.100E 

00 

4,0956 

00 

1.7896 

03 

-5.3V2E 

03 

-2.459E 

03 

-2.933E 

03 

4,9226 

03 

/,7356 

00 

4,1556-03 

U022E 

01 

5.4696-03 

7,0676 

01 

2.1266 

00 

2,6156 


1,8836 

03 

-5.449E 

03 

-2.0676 

03 

•2.9816 

03 

5.0366 

03 

5.305E 

00 

2,8506-03 

6.5256 

00 

3,5056*03 

MUf 

01 

1,6856 

00 

2,4266 

00 

1,9146 

03 

-5.4686 

03 

-2.4716 

03 

-2.9986 

03 

5.088E 

03 

4,2051 

00 

2,2591-03 

6,0546 

00 

3.252E-03 

7.26XE 

01 

1.4856 

00 

1.7556 

Oo 

2.0016 

03 

-5,5246 

03 

-2,4006 

03 

■3.044E 

03 

5.273E 

03 

3.7051 

00 

1.9906-03 

4.3796 

00 

2.3536-03 

7.276E 

01 

1,4656 

00 

1.7196 

On 

220086 

03 

-5.5246 

03 

-2.40OE 

03 

-3.046E 

03 

5»290t 

03 

3.6561 

00 

1.9646-03 

4.290E 

00 

2.3056-03 

7.J5JE 

01 

1.633E 

00 

1.54Q6 

0 0 

2,0626 

03 

-5.555E 

03 

-2.4B4E 

03 

-3.071E 

03 

5.374E 

03 

4,0746 

00 

2.1096-03 

3.B43E 

00 

2,0646-03 

7.353E 

01 

1.6346 

00 

1.5396 

Oo 

2.0656 

03 

-5.555E 

03 

-2.4846 

03 

-3.071E 

03 

5,3756 

03 

4,0766 

00 

2,1906-03 

3.840E 

00 

2,0636-03 

7,4866 

01 

1.930E 

00 

0.000 


2.1036 

03 

•5.607E 

03 

-2.4906 

03 

-3.117E 

03 

5,4276 

03 

4.616E 

00 

2,5876-03 

0.000 


0.000 

7 » 7 7 j E 

01 

2,7306 

00 

0.000 


2.1966 

03 

•5,6166 

03 

-2.5006 

03 

-3.117E 

03 

5,5256 

03 

6.812E 

00 

3,6606*03 

0,000 


0.000 

e.lME 

01 

2.1256 

00 

0.000 


2,3006 

03 

•5.6286 

03 

-2.5116 

03 

-3,1176 

03 

5,6306 

03 

5.3036 

00 

2,8496-03 

0.000 


0,000 

8.442E 

01 

1.S70E 

00 

0.000 


2,3416 

03 

-5.6J7E 

03 

•2.5206 

03 

-3.1176 

03 

5,6646 

03 

3,9186 

Ou 

2,1056-03 

O.000 


0.000 

8.7286 

01 

3,4656 

00 

0.000 


2.4016 

03 

-5.652E 

03 

*2.5346 

03 

-3,117E 

03 

5.7076 

03 

8,6466 

00 

4,6456-03 

0.000 


0.000 

8.726E 

01 

3.469E 

00 

0.000 


2.4016 

03 

•5.6526 

03 

-2.534E 

03 

-3,1176 

03 

5,7076 

03 

8.6S6E 

00 

4,6506-03 

0,000 


0,000 
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-READING » 0065 BLfCX = 120 Tl«t * 21«»«33 "ACM 6,0 Pi a 7<n 
X DOHAG CURAG CF HC 


4.040£ 02 
01 

4.129E 01 
<t,13oE 01 
4,1376 01 
o.iboe 01 

4, g46E Oi 
4.4D9E 01 
4.43lE 01 
4.48oE 01 

o.oboe oi 

«.62sE 01 
4,6266 01 
«,73lE 01 
«.733E 01 

«.81i£ 01 
4,8776 Ol 
4.87$E 01 

R, 931E 01 
5.0726 01 
5.28 2 E Ol 
5.332E 01 

S. 0O7E Oi 

5, <J83t 01 
5.576E Ol 
5.625t 01 
5.631E 01 
5.605E Ol 
5.653E 01 

AfiBiE Ol 

W'M-it 01 
vWiE 02 
rfs§67Bt 01 
*CT>§»079E 01 
, *&£%.ZZ\e 01 
o <S 6.4*76 02 

■S' 6.505F 01 

«*■ 6,5096 01 

y £S 6.5296 01 
% 6.6656 Ol 

v, 6,76gE 01 

T 6.839E 01 
6,91lE 01 
6»97 2 £ 01 
7.067E Ol 
7.1 JOE 01 
7.263E 01 
7,2706 01 
7.353E 01 
7.353E 01 
7.0S6E 01 
7.77i£ 01 
8.16jF. 01 

e.«o 2 £ 01 
8,72oE 01 
8.728E 01 


1.1926 02 
1,9026-01 
i.79«E 01 
1.919E-01 
1,20it 00 
2,4326 00 
1.698g 01 
2,624b 01 
3,418£ OO 
T.632E 00 
3.1Q6E-02 
2.2276 01 
1.484E-01 
1,4146 01 
2.277E-01 
U036E 01 
9,040E 00 
1.4016-01 
7.122E 00 
1,8216 01 
2.521E 01 
5.666E OD 
8,689£ 00 
8.482E UO 
1,0056 01 
3,251E 00 
4,8766-01 
1»262E 00 
7.410E-01 
2.738E 00 
2.234E 00 
7.322E 00 
1.116E 01 
2.1116 01 
1.3526 01 
2,220fe 01 
2.962E 00 
3.030E-01 
1.5586 00 
1.283E 01 
4.605E 00 
4.747b 00 
3.766E 00 
2.8426 00 
3,7546 00 
1.4476 00 
4.573E 00 
3.94*6-01 
1,9216 00 
3,6756-03 
1.250E 00 
2,7796 00 
3.0336 00 
1.3316 00 
6,4*6E-0l 
0,000 


2.1926 0 2 
1.1*>«E «2 
1.3736 0 2 
1.375E 0 2 
1,387E 0 2 

1.4116 0 2 
1.5016 0 2 
1.8446 0 2 
1.6786 0 2 
1.954E 0 2 
1.9546 0 2 
2.1776 0 2 
2.179E 0 2 
2.320£ 0 2 
2.3226 0 2 
2.4286 02 
2.5166 0 2 
2.5166 0 2 
2.589E 0 2 
2.771E 0 2 
3.023E 0 2 
3,0826 02 
3,169g 0 2 
3,2536 Og 
3.354E 0 2 
3,3866 0 2 

3,3916 02 

3.4046 02 

3.4116 0 2 
3,4396 0 2 
3,4616 02 
3.534E 0 2 
3,6466 0 2 
3.8576 0 2 
3,9926 0 2 
4.2146 0 2 
4,2446 0 2 
4,2476 0 2 
4.2626 0 2 
4.J91E Os 
4,4376 0 2 

0 1 4846 Og 
4.5226 0 2 
4.S5QF 0 2 
4.5866 02 
4,6026 0 2 

4.6486 02 
4,652e Og 
4.6716 Og 
4.6716 Og 
4,6846 0 2 
4.7126 0 2 
4.7426 0 2 
4,7556 02 

4.7626 Og 

4.762E Og 


2, l 686-03 
2,4996-03 
2.616t-03 
2.389E-03 
2.359E-03 
2,37 u 6»03 
2„4bet»o3 
2,7736-03 
3,0566-03 
3.0676-03 
3.067E-03 
3,324£-o3 
2,9786-03 
2.923E-03 
3.045E-03 
3,0096-03 
3,2606-03 
2.9996-03 
2.937E-03 
2,8766-03 
2,8796-03 
2.957E-0.3 
2,918E-03 
2,9146-03 
2,8956-03 
2.867E-03 
3.045E-03 
2,8106-03 
3,3446-03 
3.3J7E-03 
1,3336-03 
3,33«E-03 
3.438E-C3 
3,2976-03 
3.2866-03 
3,3116-03 
3.356E-03 
3.437E-03 
3,4346-03 
3.377E-03 
3,3616-03 
3,3156-03 
3,2756-03 
3.251E-03 
3,1886-03 
3.1676-03 
3.129E-01 
3,1266-05 

3.1216- 03 

3.1216- 03 
3.1396-03 
3.1746-03 
3,1176-03 
3.0636-03 
3.1066-03 
3.166c-03 


4,2576-02 
4.1U6E-02 
4.773E-02 
5.094E-02 
5.185E-02 
5.474E-02 
8,031E-02 
8.031E-02 
7,2536-02 
7,2846-02 
7.264E-02 
b,8o7E.02 
7.7O9E-02 
7,70*6-02 
7.365E-02 
7.2o76-02 
6.3656.02 
6.9046-02 
6.5806-02 
5.3416-02 
4.653E-02 
4.229E-02 
4.013E-02 
3.748E-02 
3.49BE-02 
3.172E-02 
2.5U4E-02 
2,6456=02 
2,7606-02 
2.709E-02 
2,6306-02 
2,3/26=02 
1,5566-02 
2.978E-02 
3.021E-02 
3.1/4E-02 
3,126E-02 
3.207E-02 
3.1836.02 
2,5l)4E»02 
2.044E-02 
1,5506-02 

1.275E-02 
1,1296=02 
8.2O0E-03 
7.4356-05 
6,1936-03 
6,1106-03 
6.0846=03 
0.0846-03 
7.042E-03 
9,0906.03 
7,4820-03 
8,9<;oE-03 
1,0b8E>02 
1.0O96-02 
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READING = 0065 BLOCK s 120 TImE >» 218,033 M»Cn 6.0 Pt c 745.999 TT = 305“,,9 

RAHJI-T PERFORMANCE 


ENGINE Performance 


CALCULATED THRUST, 

M£ASUrEp thrust,.,.,,,.,,,,,.,, 

CALCULATED SPECIFIC IMPULSE,.,. 
MEASURED SPECIFIC IMPULSE. 

calculated thrust coefficient,, 
measured thrust coefficient,,,, 


1630, (Ltsf) 

1628, (LBF) 

2242. LL6F-SEC/L0M) 
1995. (LBF-SEC/LBM) 
0,7163 
0,6391 


REGENERATIVt-COQLED ENGINE PERFORMANCE 
CALCULATED 

stream thrust. 7026, 

met thrust,,. 1925, 

SPECIFIC IMPULSE.,,,. 2359, 

THRUST COEFFICIENT..... 0.7556 


UBF) 

CUSP) 

(L8F-8EC/LBM) 


ANGLE of ATTACK ... 

MASS Flha RATIO..,,.,,,,,.. 

ADDITIVE drag COEFFICIENT, 

LIMITING PRESSURE RECOvFRV EFFICIENCY,, 

delta PT2..... 

total PRESSURE RECOVERY « SUPERSONIC. 

TOTAL PRESSURE RECOVERY - SUBSONIC...,,,. 
INLET PROCESS EFFICIENCY » SUPERSONIC..,. 

INLET PHQCESS EFF1CIEFCY - SUBSONIC. 

KINETIC ENERGY EFFICIENCY • SUPERSONIC... 

KINETIC ENERGY EFFICIENCY - SUBSONIC. 

ENTHALPY AT PO - SUPERSONIC. 

ENTHALPY AT PO • SUBSONIC,..,..... 


PAGc 


0,000 

0.9606 

0.0009 

0.1656 


(DEGREES) 


0.1173 (PSI) 
u.4274 


0,1679 

0,9025 


0.9369 

0,8659 

-9,10 CbTU/LBM) 
39,20 (BTU/LBM) 


MPMENTlIM AMD FORCES 


INLET FRICTION DRAG. 

INLET MOMENTUM CHANGE..,,.,. 
COMBUSTOR FRICTION drag.,.,. 
COMBUsTOR STRUT DRAG,,.,,,,, 
COMBUSTOR MOMENTUM change,,, 
NOZZLE FRICTION DRAG, 

NOZZLE STRUT DRAG.. 

NOZZLE MOMENTUM CHANGE.,,,., 
NOZZLE PRESSURE INTEGRAL,,., 
EXTERNAL FRICTION DRAG,..,,, 
EXTERNAL PRESSURE INTEGRAL., 

TOTAL EXTERNAL DRAG. 

TOTAL STRUT DRAG........ 

CAVITY FORCE... 

CALCULATED LOAD cell FORCE., 
MEASURED load cell force.,,, 
fuel VACUUM SPECIFIC IMPULSE 


119.2 (LBF) 
-723.9 CLBF) 

305.2 (LBF) 
10,91 (LBF) 
1239. (LBF) 
51,79 (LBF) 

0,00 (LBF) 
1315, (LBF) 
1367. (LBF) 
O.Ou (LBF) 
0, (LBF) 
>1500, (LBF) 
10,91 CLBF) 
>1262, (LBF) 
-932, (LbF) 
-1139, (LBF) 


COt'BUSTCR 


FUEL-AIR RATIO,,.. 

EQUIVALENCE RAT 10,.,,.,,,,.,,.,,,,,,,,, 

COMSU8TOR EFFICIENCY.,,,,,,, 

TOTAL PRESSURE RATIO.,.....,.... 

COMBUSTOR EFFECTIVENESS...... 

INJECTOR OISChARGE rGEFFIC1ENT6 0,8361 


0.0309 

1.035 


, 0,1945 
, 0.8685 
0.7074, 0.7952, 


0.7054 


NOZZLE 


VACUUM STREAM THKUST COEFFICIENT - CS..,. 0.9496 

NOZZLE COEFFICIENT - . 0,8643 

PROCESS EFFICIENCY,,,,. 0.8693 

KINETIC ENERGY EFFICIENCY................ 0.B866 
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t = 235.13 sec. 


289 



290 


PAGt l 




READING = l 1 0 65 BLOCK 8 139 tWE = 235,133 mA(.h 6.0 Pi a 746,249 Tf = 3033,.5 > -7^ 

RAHJtl PERFORMANCE J 

S l' (I M A B V R E P ! R T 

P T h GAMMA Ml?L*r SOhV M4CM oFL $ */A n A/AC PUM1M 5 Iviu PHI tTAC 

«IM> TUNNEL l 0 5 

0,000 /«o,249 3033 681,oc So*) 1,2927 28,852 2599 

0,000 0,397 414 -29,6( 1003 1,3969 28,851 999 5J969 5963 1.831 0,10679 26,870 0,9624 5080 9,896 169,1 

SPIKE TIP ns 203 

O.oOo 18,000 3033 681,Of Bo*) 1,2925 26,851 2599 

0,600 la,192 29t>l <,59,g( 7 e 5j 1,2946 26,651 2571 0,407 1046 2.086 0.10679 26,8/0 0,9624 49«8 l,73e 184.1 

0 TUNNEL 3 0 0 

0.000 746,249 3033 681.Of 8(|6) 1,2927 28,652 2599 

0,00 0 0,379 409 -30,9( 98) 1,3968 28,851 992 6,015 5969 1.831 0.10336 26,008 0,9824 4920 9,586 189,2 

SPIKE TJP NS 400 

0,60o 16,000 3033 681,Of 80b) 1,2925 2b,b5l 2599 

0,600 16,322 2967 660,«( 787) 1,2946 26,851 2573 0,391 1006 2,086 0.10336 26,008 0,9824 4920 1,616 189,2 

INLET- THROAT 5 0 2 

40.400 314,567 2971 662,Of 7fl8) 1,2946 26,851 2574 

40.400 15.163 1415 220,3( 15°) 1.3537 28,851 1817 2.567 470} 1.885 0.94053 26,870 0,1115 4360 68.718 162,2 

INLET upNHSK 60 3 

40.400 314,567 2971 662,Of 7eB) 1.2946 26,651 2574 

40.400 13,040 1360 205,8( 33S) 1,3570 28,65} 1764 2,679 4778 1.685 0.65503 26,870 0,1227 4400 63.483 163.7 

INUET DNNR8K 704 

40.400 124,723 2971 662,Of 786) 1,2946 26,851 2574 

40,400 107.496 2871 632,If 7s9) 1,2977 28,85i 2534 0,483 1223 1.943 0,85503 26,870 0,1227 4400 16.255 163,7 

COKBUfiTOH 0812} 

40,410 253,570 2920 66S,7( 8j8) 1,2977 27,176 2633 

40,410 15,189 1464 228,6f J S 4) 1.3526 27,176 1903 2.457 4677 L.992 0,94497 27.000 0.1116 4359 66,682 161,4 0,17 0,0/ 

COPBUgToR 0922} 

41.292 207,464 2642 666,9( 8)8) 1,3017 26,322 2644 

41.292 18,686 1575 274.7C 4g9j 1,3480 26,322 2003 2.212 4430 2.047 0.94941 27,0b9 0,1113 4260 65,361 137.4 0,25 0,03 

COMBUSTOR 0 10 3 21 

41,302 215,266 2609 666,9f 8 0 8) 1,3032 26,287 2631 

41,302 16,726 1539 275,If 4 t 9) 1,3502 26.286 1963 2.233 4427 2.041 0.94970 27,069 0,1113 4259 65.344 157,3 0.25 0,00 

COMBUSTOR 011 421 

41.367 213,704 2603 66b,6( 806) 1,3035 26,281 2629 

41.367 18,963 1544 278,If 4g0> 1,3500 26.281 1986 2,220 4409 2,041 0.94971 27,069 0,1113 4251 65,074 157.0 0,25 0,00 

COMBUSTOR 0 12 5 3 

4},500 207.006 2808 666,Of 8fl 8 ) 1,3032 26,289 2631 

"1,500 20.501 1592 289,8( 438) 1,3475 26,288 2014 2,155 4339 2.044 0.450H2 27,069 0,1111 423" 64,116 156,4 0,25 0,01 

COMBUSTOR 0 13. 6 3 

42.460 181.870 2855 660,9( 8g2) 1,3008 26,354 2647 

42.460 22.571 1719 307,2f 47I) l.3“08 26,354 2085 2,017 4207 2.058 0,94188 27,069 0,1122 4188 61,581 154,7 0,25 0,06 

COMBUSTOR 0 14 7 6 

44.087 117,069 3725 649,0f}0fl9) 1.2582 27,368 2918 

44.087 47,103 3070 424;9< 876) 1,2813 27,376 2673 1,253 3348 2.145 0.91011 27.069 0.1161 4218 47.360 155.8 0,25 0,84 

COMBU5TOR 0 15 8 3 

44.310 115.576 3771 647,Ofllo3) 1.2556 27,429 2929 

44.310 49,506 3155 434,8( 9 0 3) 1,2777 27,441 2703 1,206 3259 2.147 0.9080b 27,069 0,1164 4218 45,993 155.8 0.25 0,88 

COMBUSTOR 0 16 9 4 

44.800 113,256 3636 642,i(H 2 3) 1,2517 27,526 2945 

44.800 54.783 3301 455.3f 9«8) 1,2713 27,639 2753 1,111 3057 2.150 0,90424 27,069 0,i}69 4212 4e,96S 155.6 0.25 0,96 

COP8UST0R 0 17 10 2 

44,802 113,261 3835 6«2,lfU 2 3) 1,2518 27,525 2945 

44,802 54,786 3300 455,2f 9«8) 1,2714 27.536 2752 1,111 3058 2.150 0,90454 27,069 0,1168 4212 42,980 155,e 0,25 0,96 

COMBUsTOR 0 18 11 6 

46.250 106,721 3353 bii.lfiOgR) 1.2789 23,602 2993 

46.250 57.369 2920 468,7f 9«2) 1,2935 23.604 2809 1,015 2850 2,358 0.86250 27.391 0,1240 4248 38.202 155,1 U,b6 0,30 
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REACIroG a 0 06b Si,OCK * 139 T11-E ■ 235.133 MAC« 


?«6,249 TT 


3033.5 


PACE 2 


P 1 H GAMMA 

COPbUsTOP 0 19 Id 3 

66.260 106,690 3355 e5l.0(llo0) 1,2766 

46.260 57.387 2923 488,o( 9«3> 1,2933 

C0P8U8TOP 0 30 13 ^ 

47,310 103,502 3660 638,l(i2o&) 1.2630 

47,310 59.260 3251 479,70056) 1,2775 

COPKi'sluh 0 21 lu 3 

47.327 103.337 3672 637.90210 1.2623 

47.327 59.365 3265 (480.00061) 1.2768 

COMBUSTOR 0 22 15 4 

48.Ho 99,906 3956 629.00310) 1.2462 

48.110 55.906 3518 453.1 0147) 1,2630 

COMBUSTOR 0 23 16 6 

48.767 99,764 3595 638.80SflB) 1.2678 

48.767 45,064 3060 413.30091) 1,2865 

COHBUgTOP 0 24 17 2 

46,777 94.715 3598 b38.703o9) 1,2677 

46,777 44.910 3060 412,20091) 1.2865 

COMBUSTOR 0 25 18 4 

49.307 93,153 J658 633.60332) 1,2644 

49.307 36.762 2992 353,00062) 1.2878 

COMBUSTOR 0 26 19 5 

50.717 64,7a3 J999 621.9(1465) 1,2446 

50.717 31,331 3262 299,10162) 1,2731 

COMBUgTOR 0 27 20 4 

52,817 78,973 4209 607.00547) 1,2305 

52.617 22.500 3280 I9l,801fc4) 1.2686 

COMBUSTOR 0 28 21 3 

53,317 79,601 4173 603.90533) 1,2328 

53,317 20,112 3164 158.0O1J8) 1,2734 

COMBUSTOR 0 29 22 4 

54,067 77.927 4214 599,40549) 1,2298 

54,067 18,411 3158 130,7006) 1,2728 

COMBUsTOR 0 30 23 " 3 

54,827 77,091 4226 595,10553) 1 ,2268 

54.627 16,687 3110 101,1 0095) 1,2742 

COMBUsTOR 0 31 24 4 

55.76 0 ’ 74,959 4276 590,30573) 1.2251 

55.760 15.344 3120 75.70098) 1,2729 

COMBUsTOR 0 32 25 5 

56.252 58,040 4718 5B8,l(t7«8) 1,1870 

56.252 14,636 3742 60,70337) 1,2366 

COMBUsTOR 0 33 26 5 

56.307 69,128 4295 507,9(1580) 1,2229 

56.307 11.029 2976 4,0(lO/|0) 1,2776 

COMBUsTOR 0 34 27 3 

56.447 66,925 4302 587.30583) 1,2224 

56.447 10,928 2979 0,9(l0fl0) 1,2774 

COMBUsTOR 0 35 28 21 

56.527 51,319 5149 586»9(l9 2 n 1,1494 

56.527 14.241 4«19 72,5(l6<)2) 1.1684 

COMBUsTOR 0 36 29 21 

56.807 51.501 5148 585,80921) 1,1495 

56,607 13.837 4399 59,7059“) 1.1695 

COMBUsTOR 0 37 30 2l 

57,033 51.386 514? 584,90920) 1,1695 

57.033 13.183 4371 PS.lOSeZ) 1.1708 


HOLM 60nV MACH vEL S k/A w 
23,605 2994 

23.607 2810 1.014 2850 2,358 0.6618? it .391 
24.146 3085 

24.155 2924 0,963 2815 2.379 0,60213 27,391 
24,162 3088 

24.169 2929 0,960 2812 2,380 0.79945 27,391 
24.488 3164 

24.504 3003 0,968 2967 2.397 0.74748 27,391 
21,756 3227 

21,762 2999 1,120 3359 2.585 0,69667 27.694 
21.758 3228 

21.764 2999 1,123 3366 2.S85 0.69577 27.694 

21.625 3246 

21,833 2962 1,265 3746 2.590 0,65071 27,694 

22.179 3340 

22,201 3049 1,318 4019 2,618 0,55458 27,694 
22,422 3389 

22.465 3035 1,502 4558 2,633 0,45455 27,694 
22,393 3380 

22,433 2988 1,561 4724 2,630 0,43597 27.694 
22,445 3388 

22,491 2981 1,625 4843 2,b34 0.41096 27,694 

22.466 3390 

22,515 2956 1.681 4972 2.634 0.38862 27,694 

22.528 3400 

22,584 2957 1.716 5075 2,639 0,36470 27,694 
22,994 3480 

23.180 3151 1.590 5009 2.678 0.29386 27,694 
22.553 3403 

22,616 2891 1,869 5405 2.646 0,29308 27.694 
22,562 3404 

22.626 2892 1,873 5417 2,647 0,29093 27.694 
23.438 3543 

23.933 3275 1,549 5074 2.693 0,29424 27,694 

23.440 3543 

23.944 3268 1,570 5131 2.693 0,29337 27,69“ 

23.441 3542 

23.958 3259 1.599 52)2 2.693 0.29266 27,694 


A/AC Ml/HT M u IVAC PMI ET AC 
0,1241 4250 36.170 155,2 0.66 0,31 

0.1333 4421 35,096 161.4 0.66 0,43 

0.1338 4428 34,931 161.6 0.66 0,44 

0,1431 4574 34,460 167.0 0.66 0,5b 

0,1552 4663 36.372 169,1 1,04 0.33 

0,1554 4665 36,400 169,2 1,04 0,33 

0,1662 4791 37.902 173,0 1.04 0,35 

0,1950 5024 34,635 181,4 1.04 0,45 

0,2379 5294 32.198 191,2 1.04 0,53 

0,2480 5344 32.005 193.0 1,04 0,S2 

0,2631 54Q9 30,930 195,3 1.04 0,53 

0,2762 5469 30,027 197,5 1,04 0.54 

0,2965 5533 28,762 1.99,6 1.04 0,5b 

0,3679 5691 22.875 205,5 1.04 0,72 

0,3689 5695 24,618 205.6 1,04 0,57 

0,3717 5703 24,490 205,9 1,04 0.57 

0,3675 5706 23.200 206,1 1,04 l.OU 

0,3666 5723 23.393 206,6 1,04 1,00 

0,3695 5733 23.703 207.0 1.04 1.00 
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READING = 0066 BLOCK = 139 T Ii'f- = 2JR.133 


PAGt 3 


-sA(,h 6,0 ,PT ,= 746.2«9 Tl s 3033,6 
p 1 H GAK 1 A NOL^T SONY tfALH VEL 5 > .‘-/A * A/AC 

eonu$iQ« o i* si 21 

S7,75>7 "9.929 suo 5RS,e<l9i7j i.ia-53 ?3.a«l 3540 

57.767 11.08b “261 .ll,9(l5nS) 1.1753 23.996 3229 1.669 5952 ?.695 0.28612 27.69“ 0,3/53 

COMBUSTOR 0 39 32 2i 

58.777 39,503 5106 678,7()9o3) I.lfl7« 23.913 3527 

58.777 5.887 90*0 -149,4(l4j8) 1,1665 24,080 3145 1,919 6036 2.719 0.28626 27,699 0,3/77 

COl'BUsTOK 0 90 33 2l 

60,787 53,927 5141 573,0(1917) 1.1503 23,ub4 3540 

00.787 17,175 9486 lll.idojl) 1,1667 23.907 3299 l.ab? «6C6 2.66/ 0.29o?b 27,694 0,3650 

C08BU8TOR 0 41 34 21 

62.207 54,664 5138 566,8(l9 l 6) 1,1506 23,472 3539 

62.207 16,219 4440 61.0(16)1) 1.1690 23.934 3264 1,505 4940 2.685 0,30426 27,694 0,3553 

CQt'BUglOR 0 42 35 200 

64,671 51,619 5122 56o,Ul9 0 9) 1,1504 23.475 3533 

64,671 19.444 4565 163,2(1665) 1,1633 23.661 3326 1,3«0 4457 2.6B6 0,28642 27,694 0,3749 

COMBUSTOR 0 43 3b 200 

65,047 97.777 5111 538,6U9 0 4) 1,1497 23.467 3528 

65,04? 20.262 4625 207,6(j69l) 1,1602 23.815 $34? 1,252 4J90 2.694 0.26813 27,694 0,1)0 32 

007 8 l(g TOP REGEN Ua 37 3 

65,047 47.777 5186 637.2(1939) 1,1472 23.356 3559 

65.047 17,978 4644 232,0{i7<>0) 1,1572 23.774 3353 1,343 4502 2.709 0,26613 27,694 0,4032 

NOZZLE A 6 43 38 b 

87.283 47,777 5111 558,6(1860) 1,1497 23,467 3528 

87.283 1,346 29g6 ®6«US( 990) 1.2648 24,196 2757 2.810 7749 2.694 0.05582 27.69U 1,9371 

NOZZLE PO 46 39 5 

87.263 47,777 bill 556,6(1660) 1.1497 23.467 3528 

87.283 0,397 2246 „699.7( 732) U2B57 24,197 2«37 3,505 8542 2.694 0,02363 27,694 4,5763 

NOZZLE a £ REGEN a? 40 5 

87,283 47,777 51&8 637,2(1939) 1,1472 23.358 3559 

87,283 1.395 3064 -507.0(1044) 1,2603 24,195 2817 2,779 7027 £.709 0.05582 27.694 1.9J71 

NOZZLE p 0 REGEN 48 41 5 

67.263 47,777 5186 637.2(1939) 1,1472 23.356 3559 

87.283 0.397 2343 »864,7C 7fc7) 1,2824 24,)97 248« 3,489 8669 2.709 0,02301 27,694 4,6986 

FICTIVE CQMU'JSTR 63 61 0 

65,047 314.567 5335 556,6(1995) 1,1668 23,707 3613 

65.047 0,397 1441-1188,0( 4 fl 4) 1,3257 24,197 1974 4,735 9J49 2.535 0.04063 27,694 2,6615 

FKTIVt NOZZLE 69 62 0 

67.283 32,142 5035 534,0(1872) 1.1472 23.446 3500 

67,Zb * 1,611 3262 »50 /,0(llgS) 1.2518 24.192 2B97 2,492 7217 2,723 0,0bb82 27,690 1,9371 


MO w IN Q IVAL PNl fcTAC 
5758 24,410 20/.9 1.04 1,00 

6765 26,654 206,2 1,04 1,00 

57u4 22,135 eO/,9 1,04 l.Ou 

5729 23,362 206.9 1,04 1,00 

5703 19,976 206.9 1.04 1,00 

5700 17,462 205,6 1,04 1,00 

5732 18,762 207,0 1.04 1,00 

7338 6,722 265,0 1.04 1,00 

7818 3,137 282.3 1.06 1,00 

7429 6,789 268,3 1,04 1,00 

7940 3.100 286.7 1,04 1,00 

6318 5,902 300,3 1.04 1,00 

7012 6,261 253.2 1,04 1,00 
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XABg 


P»16 


P-00 


Pt>A 


60 x 


U-18 


C-D8 


C*W*LU 

P-IB/PFi, 

P-IP/PIO 

P-OtJ/PSO 

p-ob/pio 


6,9t>lE 

01 

1,0706 

00 

0,000 


“,389b 

.01 

O.OUO 


0,000 


0,000 


2,4706 

■ 02 

2,6946 

00 

1.4346-03 

0.000 


0,000 


I«836f 

01 

1.0706 

00 

0,000 


3,5826 

0) 

0,000 


0.000 


O.OOU 


1.6346 

0? 

2.694b 

Oo 

1,0346-03 

(1.000 


0,000 


3.070E 

01 

2,2106 

00 

0.000 


1.686E 

02 

O.OuO 


0,000 


ti.OOO 


5,0536 

02 

5.565F 

00 

2,9816-03 

O.OOo 


0,000 


3.50e£ 

01 

3.896E 

00 

0,000 


3,664fc 

02 

0,000 


0,000 


0,000 


6,8006 

02 

9,8111 

00 

5.2216-03 

0.000 


0,000 


3.5106 

01 

3.9196 

00 

5.053F 

no 

4,329b 

02 

O.OUO 


0,000 


0,000 


6,8506 

02 

9,8696 

oo 

5.2526-03 

1.474E 

01 

7.8436-03 


3,5195 

01 

3.921E 

00 

5,8216 

Oo 

4,3296 

02 

u.000 


0,000 


0.000 


6,8536 

02 

9.672E 

00 

5.2546-03 

1,4686 

01 

7,00 0E-03 


3.55SE 

01 

4,000fc 

00 

3.8956 

Oo 

4,403fe 

02 



0.000 


0.000 


7.2136 

<•? 

1,U07F 

01 

5,Se0t»u3 

9.8086 

00 

5.2206-03 


3.586E 

01 

3.961E 

00 

2.250E 

Oo 

4.541E 

02 

3.1876 

02 

3.1876 

02 

0.000 


7,525b 

02 

9.9741 


5,3088-03 

5.6686 

00 

3.0156-03 


i,606f 

01 

3.93SE 

00 

3,0666 

00 

4,6456 

02 

3.2246 

02 

3.224b 

02 

0,000 


7,7336 

02 

9.908F 

Oo 

5,2736-03 

7.7196 

00 

4,1086-03 


3,6 4 BE 

01 

4,1896 

00 

4.752E 

Oo 

4.829E 

02 

3.3U3E 

02 

3.3036 

02 

0,000 


S.169E 

02 

1,0556 

01 

5.6 1 4t-03 

1.1976 

01 

6.3886-03 


i» 70 IF 

01 

4.200E 


b.eeoE 

00 

5,058b 

02 

3,5b16 

02 

3.4U7E 

02 

1,5386 

01 

8,7306 

02 

1.0566 

01 

5,6286-03 

1.7326 

01 

9,2206-03 


3.732E 

01 

4.1056 

00 

8,112E 

00 

5, 164fc 

02 

3.6736 

02 

3.4896 

02 

2.038E 

01 

9,059b 

02 

1 , 0 3 4 £ 

01 

5.5016-03 

2.0436 

01 

1,0876-02 


3 , 883 b 

01 

3.885E 

00 

1.34qp 

01 

5,3016 

02 

3.9006 

02 

3.6236 

02 

3.166E 

01 

9,8386 

02 

9,7826 

00 

5,2066-03 

3.374E 

01 

t.7966-02 


3.63flE 

01 

S.427E 

00 

1.567E 

Ol 

5,286b 

02 

4 ■ Ob ) 6 

02 

3,696b 

02 

3,849b 

01 

l,018b 

03 

1,3676 

01 

7,2736-03 

3.9476 

01 

2,1016-02 


3.875E 

01 

7.5Q3E 

00 

1.S35E 

01 

5,296b 

02 

4.2376 

02 

3 . 608 E 

02 

4.291E 

01 

1,0656 

03 

1,6896 

01 

1,0056-02 

3.8646 

01 

2,0566-02 


3.68{£ 

01 

7.7896 

00 

1.5306 

Ol 

5,3016 

02 

4.263E 

02 

3.825E 

02 

4.J79E 

01 

1.0716 

03 

1,9616 

01 

1.0446-02 

3.853E 

01 

2,0506-02 


3.9016 

01 

8.8106 

00 

1.5576 

Ol 

5,3026 

02 

4.357E 

02 

3.887E 

02 

4,6926 

01 

1.0946 

03 

2.218E 

01 

1.1816-02 

3.9206 

01 

2.0866-02 


3.9325 

01 

1.399E 

01 

1.5976 

Ol 

5,360b 

02 

4.507E 

02 

3.991E 

02 

5.1616 

01 

1.1306 

03 

3.5226 

01 

1 ,8746-02 

4.023E 

01 

2,141E«Q2 


3.950E 

01 

1.707E 

01 

1.355E 

01 

5,0446 

02 

4,6026 

02 

0.0586 

02 

5.439E 

01 

1.1516 

03 

4,3006 

01 

2,2886-02 

3.413E 

01 

1,8166-02 


3.98iE 

01 

1.7466 

01 

9,5006 

Oo 

5.633E 

02 

4,7696 

02 

4.179E 

02 

5.B95E 

01 

1.187E 

03 

4.3976 

01 

2,3406-02 

2.J92E 

01 

1.2736-02 


O.OOoE 

01 

1.770E 

01 

9.424E 

Oo 

5,7626 

02 

4.880E 

02 

0.2626 

02 

6.1786 

01 

1.2096 

03 

4,4586 

01 

2,3726-02 

2,3736 

01 

1,2636-02 


4,09oE 

01 

2.1036 

01 

9.267E 

Oo 

6,0506 

02 

5,1266 

02 

4.445E 

02 

6,8106 

01 

1.2566 

03 

5,2966 

01 

2.6166-02 

2.3336 

01 

1.2426-02 


4.0016 

01 

2.112E 

OJ 

9.2636 

Oo 

6,0966 

02 

5.1326 

02 

4,4496 

02 

6,820E 

01 

1.257E 

03 

5.3176 

01 

2,6306-02 

2.332E 

01 

1.2416-02 


4,1296 

01 

2,846£ 

01 

8,9176 

Oo 

6,867b 

02 

5.901b 

02 

4.898E 

02 

1.0046 

02 

1.3826 

03 

7,1656 

01 

3.6136-02 

2,2456 

01 

1,1956-02 


4.130E 

01 

2,8546 

01 

8.9136 

00 

6,6776 

02 

5,9126 

02 

4.903E 

02 

1,0096 

02 

1 .363E 

03 

7.1B6E 

01 

3,8246-02 

2.2446 

01 

1.1946-02 


4,1376 

01 

2.906E 

01 

8,8876 

Oo 

6,9466 

02 

5,9b5E 

02 

4.939E 

02 

1.0466 

02 

1,3716 

03 

7.322E 

01 

3,8976-02 

2.2386 

01 

1,1916-02 


4,15qE 

01 

3,0196 

01 

1.0816 

Ol 

7,085b 

02 

6.140E 

02 

5,013E 

02 

1.1276 

02 

1.3866 

03 

7.6016 

01 

4,0056-02 

2.723E 

os 

1,4496-02 


4.246E 

01 

2,0446 

01 

2.4706 

Ol 

7,3736 

02 

7.532E 

02 

5.6616 

02 

1.87lE 

02 

1,5016 

03 

5,1466 

Ol 

2,7396-02 

6,2216 

ot 

3.310E-02 


4,4096 

01 

4.5966 

01 

4.8206 

Ol 

6,8066 

02 

1.075E 

03 

7.394E 

02 

3,3556 

02 

1,6986 

03 

1.1576 

02 

6.1596-02 

1,2156 

02 

6,4656-02 


4.43l£ 

01 

4.946E 

01 

4,9556 

Ol 

6,7746 

02 

1.1286 

03 

7.7o3£ 

02 

3.574E 

02 

1,7256 

03 

1.2456 

02 

6.6286-02 

1.2486 

02 

6,6406-02 

4.4BoE 

01 

5.715E 

01 

5,2426 

0] 

6,749b 

02 

1.2616 

03 

8.939E 

02 

4.1766 

02 

1,7856 

03 

1.439E 

02 

7.6586-02 

1,3206 

02 

7,0246-02 


4,40qE 

01 

5,715b 

01 

5.2436 

Ol 

6.7526 

02 

1.2626 

03 

8.4026 

02 

U.178E 

02 

1.7856 

03 

1.4396 

02 

7,6586-02 

1,3206 

02 

7,0256-02 

«J % 

4,625E 

01 

3.3646 

01 

6.090E 

Ol 

5,6496 

02 

U723E 

03 

1.06UE 

03 

6.592E 

02 

1,9836 

03 

1,3S6E 

02 

7.2156-02 

1.5336 

02 

6,1616-02 

4.6266 

01 

S.382E 

01 

6,0966 

01 

5,63>fc 

02 

1.7276 

03 

1.0656 

03 

6,6116 

02 

1,9846 

03 

1.355E 

02 

7,2126-02 

1,5356 

02 

8,1896-02 

4.7316 

01 

5,1426 

01 

6.710E 

Ot 

3.7756 

02 

2,0776 

03 

1.2136 

03 

8.643F 

02 

2.09SE 

03 

1.2956 

02 

6,8906-02 

1.690E 

02 

8,9926*02 


4.73SE 

01 

5.1536 

01 

6.720E 

Ol 

3,7026 

02 

2.0836 

03 

1.2156 

03 

8,6756 

02 

2.0976 

03 

1.2986 

02 

6,9056-02 

1.692E 

02 

9.0056-02 

4.81)6 

01 

5.665E 

01 

5.5166 

Ol 

2.133b 

02 

2.3296 

03 

1.3196 

03 

1.010E 

03 

2.1946 

03 

1.4266 

02 

7.5916-02 

1.38VE 

02 

7.3926-02 

fin! 

4.877E 

'01 

4.506E 

01 

U.506E 

Ol 

5.904E 

01 

2.5166 

03 

1,4036 

03 

1.1146 

03 

2.2776 

03 

1.13SE 

02 

6,0396-02 

1.1356 

02 

6,0396-02 


4,fl7flE 

01 

0.4916 

01 

4.491E 

Ol 

5.6696 

01 

2,5196 

03 

1.4046 

03 

i.use 

03 

2.2786 

03 

t;i31E 

02 

6.018E-02 

1.1316 

02 

6,0166-02 


4.93j£ 

01 

3.6766 

01 

3.6766 

01 

5.6136 

01 

2,6576 

03 

1.4686 

03 

1 , 169E 

03 

2.3446 

03 

9,2576 

Ol 

4,9266-02 

9.2576 

01 

4,9266-02 


5.0726 

01 

3.133E 

01 

3.133E 

Ol 

3.0786 

02 

2.9856 

03 

1.8276 

03 

1.359E 

03 

2,5226 

03 

7.889E 

01 

4,19Bt-02 

7,8896 

01 

4.198E-02 


5,2826 

01 

2.2506 

01 

2.2506 

Ol 

6,0426 

02 

3.3976 

03 

1.8296 

03 

1.5686 

03 

2.7886 

03 

5,6666 

01 

3,0156-02 

S.666E 

01 

3,0156-02 

5.3326 

01 

2.011E 

01 

2,0116 

Ol 

6,596b 

02 

3.4836 

03 

1.8716 

03 

1. 61 ae 

03 

2,8526 

03 

5,0646 

01 

2,6956-02 

5,0646 

01 

2,6956-02 


5.4076 

01 

1.8416 

01 

1.B41E 

Ol 

7.341b 

02 

3.6U8E 

03 

1.931b 

03 

1,677b 

03 

2.948E 

03 

4,6366 

01 

2.487E-02 

4.636E 

01 

2,46 76-02 


5,46j6 

01 

l,669e 

91 

1.6696 

Ol 

8,0216 

02 

3,7266 

03 

1.9866 

03 

1,7406 

03 

3.0456 

03 

4.202E 

01 

2,2366-02 

4,2026 

01 

2,2366-02 


5.5766 

01 

1.534E 

01 

1.5346 

Ol 

8,7716 

02 

3.8566 

03 

2.0076 

03 

1.8116 

03 

3,1856 

03 

3.864E 

01 

2,0566-02 

3.8646 

01 

2,0566-02 


5,6256 

01 

1.464E 

01 

1,4606 

Ol 

1.0386 

03 

3.920E 

03 

2.0756 

03 

1,8466 

03 

3,2096 

03 

3,685b 

01 

1.9616-02 

3,6856 

01 

1,9616-02 


5.631E 

01 

7.500E 

00 

1,4566 

01 

1,0426 

03 

3.9276 

03 

2,0776 

03 

1.850E 

03 

3,2166 

03 

1,8896 

01 

1.0056-02 

3.666E 

01 

1,9516-02 


5,6456 

01 

7.500E 

00 

1.4366 

Ol 

1.052E 

03 

3.94J6 

03 

2.0846 

03 

1.8596 

03 

3,2346 

03 

1.889E 

01 

1,005t-02 

3.6156 

01 

1.9246-02 


5 . 6 S 3 E 

01 

1.U24E 

01 

1.424E 

01 

1.057b 

03 

3.952E 

03 

2.068E 

03 

1.865E 

03 

3.245E 

03 

3,5866 

01 

1,9086-02 

3,5866 

01 

1,9086-02 


5.6816 

01 

1,3846 

01 

U384F 

01 

1,076b 

-03 

3.985E 

03 

2.1006 

03 

1,8846 

03 

3,2806 

03 

3,4846 

01 

1.8546-02 

3.4846 

01 

1.854E-02 


5.7036 

01 

1,3186 

01 

1.3186 

Ol 

1.0896 

03 

4.0106 

03 

2.1106 

03 

1,9006 

03 

3.3096 

03 

3,3196 

01 

1,7676-02 

3.3196 

01 

1,7676-02 


5,7766 

01 

1,1066 

01 

1.106E 

Ol 

1.1226 

03 

4.089E 

03 

2.1386 

03 

1 ,951E 

03 

3,4026 

03 

2.791E 

01 

1,4856-02 

2,7916 

01 

1.085E-O2 


S.878E 

01 

5,8876 

00 

5.8876 

0(1 

1.1416 

03 

4.1816 

03 

2.1696 

03 

£-01 IE 

03 

3,5326 

03 

1.482E 

01 

7,8896-03 

1,4826 

01 

7,8896-03 

to 

6,0796 

01 

1.717b 

01 

1.7176 

Ol 

1.104b 

03 

4 » 3ibF 

03 

2.2136 

03 

2.125F 

03 

3,7906 

03 

4.3256 

Ol 

2.3026-02 

0.3256 

01 

2,3026-02 

CO 

CO 

0 ,221 £ 

01 

1,6226 

0) 

1.6226 

01 

1.1406 

u3 

4.455E 

03 

2.2426 

uJ 

2.2136 

03 

3,9726 

03 

4.084E 

01 

2,1736-02 

0,0846 

01 

2.1736*02 
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XABS . P-1B P-06 PDA BOX B-1B 

0.467E 01 1.944E 01 1.9446 Ql 1,1446 03 -4«e4b6 03 -2.324E 

0.5056 01 2,0596 01 1,9946 Oi 1,1446 03 -4.739E 03 -2.33PE 

6.5096 01 2.0SPE 01 1.9992 01 1,144£ 03 -4,74aF 03 -2.3016 

6.529E 01 1.956E 01 4.0256 Oi 1,1446 03 -4.766E 03 -2.350E 

6.695E 01 l,106e 01 9.000E 0<| 1.311E 03 -4,9476 03 -2,408£ 

6.762E 01 7.705E 00 9.315E Oo 1.501E 03 -4.961E 03 -2.4256 

6.639E 01 3,8506 00 7.Q96E Oo 1.690E 03 -5.0426 03 -2.441E 

O.OijE 01 3.501E 00 6.025E Oo 1.813E 03 -5.104E 03 -2.453E 

6.972E 01 J.20SE 00 «.034E Oo 1,8986 03 -8.183E 03 -2.461E 

7.Q&7E 01 2.138E 00 2.490E Oo 1.992E 03 -5.209E 03 -2.470E 

T.UqE 01 1.655E 00 2.335E Oq 2,023k 03 -5.228E 03 -2,4736 

7,2636 01 1.S23E 00 1.7856 Oo 2.109E 03 -5.2846 03 «2.«82E 

7.278E 01 1.S10E 00 1.768E Oo 2,'U6E 03 -S.269E 03 -2.4836 

7.383E 01 1,6456 00 l,68o£ Oo 2,l73E 03 -5.316E 03 -2.487E 

7«3S3E 01 1,6466 00 1.680E 0q 2,176e 03 -5.316E 03 -2.4876 

7.486E 01 1.8656 00 0,000 2.2136 03 -5.369E 03 -2.494E 

7-771 £ 01 2.730£ 00 0.000 2.305E 03 »5.3«0E 03 -2.505E 

8.16)E 01 2,0356 00 0.000 2,4076 03 -5.392E 03 -2.517E 

8.44gE 01 1,5756 00 0.000 2,4476 03 -5.402E 03 -2.527E 

8.7288 01 3.5206 00 0.000 2,5096 03 -5.419E 03 -2.5a4E 

8.7288 01 3,5246 00 0.00O 2.500E 03 -5.419E 03 >3.5446 


B-08 U6AU P-Ib/PSC P-IB/PTO P-OB4PSO P-OB/HlO 

03 -2.373E 03 4,2696 03 4.696E 01 2.6y6fc-02 U.896E 01 2.606&-02 

03 -2.400E 03 “>3376 03 5,1846 »l 2,7596-02 5.0206 01 2,6716-02 

03 *2.4026 03 4,j«2t 03 5.184E 01 2.759fc-02 5.033E 01 2,6786>02 

03 -2.4166 03 4,3686, 03 4,9266 01 2,6226-02 S.099E 01 2,7146-02 

03 -2,5196 03 4.583E 03 2.7856 01 1.482E-02 2,3676 01 1,2806-02 

03 -2.556E 03 4,6656 03 1,9406 01 1,0336-02 2,3466 01 1,2486-02 

03 -2,6016 03 “.7606 o3 9,6946 OP 5.1596.03 1.787E 01 9,5126-03 

C3 -2.6516 03 4.d4AE 03 B.B15E Oy 4,6916-03 1.265E 01 6,7346-03 

03 -2.692E 03 u.9226 03 8,y7uE 00 4,2956-03 1.016E 01 5.40SE-03 

03 -2.7396 03 5.0J6E 03 5.3836 00 2.865E-03 6.270E 00 3.337E-03 

03 -2.75SE 03 5,0886 03 4,1676 00 2,2186-03 5.8B0E 00 3,1296-03 

03 -2,8026 03 5,2736 OS 3.83SE 00 2,041t-03 a,495E 00 2.392E-03 

03 -2,8066 03 5,2906 03 3.802E 00 2,0236-03 4,4516 00 2.369E-03 

y3 -2.828E 03 5.374E 03 4,1436 00 2.2056-03 4,2306 00 2.251E-03 

03 -2.826E 03 5.375E 03 4,1446 00 2,2066-03 4,2296 00 2,2516*03 

03 -2.875E 03 5,4476 03 4.746E 00 2,5266-03 0,000 0,000 

03 -2.675E 03 5.525E 03 6.874E 00 3.6586-03 0,000 0,000 

03 -2.873E 03 5.6S0E 03 5,1246 00 2,7276-03 0,000 0,000 

03 -4.675E 03 5,6846 03 3.9666 00 2,1116-03 0,000 0,000 

03 -2.675E 03 5,7076 03 8.863E 00 4.717E-03 0,000 0,000 

03 -2.875E 03 5,7076 03 8.874E 00 4,7226-03 0,000 0,000 



READING = 0065 BLOCK » 139 TIRE = 235.133 MACH 


,0 Pi = 7«6.249 IT s 3033 


X LDRAG CDRaG CF he 

4,O u oE 01 1,1936 02 1.1936 02 2,1726-03 -.2636-02 

4.0-16 01 !, 919 £« 0 1 1.19&E 0 2 2.SS8fc»03 4.G/9E.02 

«• 129E 01 1.7676 01 L.373E 02 2.5S«Ei.03 4,6206-02 

R.1306 Oi 1.887E-01 1.375E 02 2.3766-03 5,0-96-02 

4.1376 01 1,1956 00 1.3B7E 0 2 2.3576-03 5.14-E-02 

R. lbOP 01 2,-296 00 1,4126 0 2 2,373fc»03 5,41/S6-02 

4.2-6E 01 1,7206 01 1.5606 02 2.404E-03 5,6546-02 

o.ROoE 01 2,6706 01 1.651E 0 2 2.5636-03 6,1916-02 

4.43)6 01 3.53*6 00 1.8676 02 3,0096-03 7,J22E»0g 

0,48oE 01 6,0436 00 1,9676 02 5,0366-03 7,2036-02 

0.0606 01 3.256E-02 1.967E 02 3,0366-03 7.2036.02 

0.625F 01 2,3006 01 2.1976 02 3,3336-03 6,6596-02 

0,6266 01 1,568e-01 2.199E 02 3.3336-03 6.659E-02 

0,7316 01 1,0996 01 2.309E 02 2,9506-03 7.83JE-02 

0,733E 01 2.2526-01 2.3SJ6 02 3.063E-03 7.06JE-02 

0,61lE 01 1,0356 01 2,0556 0 2 3,0306-03 7.3976-02 

0,8776 01 9.1966 00 2,5076 02 3,28«E«03 6,0656-02 

0,8766 01 1,0376-01 2,5066 02 3.0206-03 7.0/2E-02 

0.93JE 01 7,37 IE 00 2.6226 02 2.909E-03 6.544E-02 

5.072E 01 1,8776 01 2.810E 02 2,8816-03 5.932E-02 

5.2826 01 2,5726 01 3.0676 02 2.890E-03 0.69JE-02 

S. 33eE 01 6.000E 00 3,1276 Os 2,9726-03 9,25)6-02 

5,0076 01 8,8916 00 3,2166 02 2,9266-03 0,0296-02 

5.4836 01 8.6716 00 3,3026 02 2,9176-03 3.758E-02 

5,5766 01 1.0256 01 3,4056 0 2 2.095E-O3 3,5306-02 

5,6256 01 3.309E 00 3,4386 02 2.874E-03 3.211E-02 

5.63i6 01 4,9676-01 3.4436 02 3.064E-03 2.5526-02 

5.6«5E 01 1,2876 00 3.456E 02 2,636E-o3 2.69QE-02 

5,6536 01 7,5136-01 3.463E 02 3,3216-03 2.0296*02 

5.66tE 01 2,7576 00 3,49 je 02 3.3136-03 2.7846-02 

5.703E 01 2.2486 00 3.5136 Oj 3.3096-Q3 2.7o6E»02 

5.776E 01 7,3726 00 3.5876 02 3.3OBE-03 2.426E-02 

S,e7fi£ 01 1.125E Oi 3.700E 02 J.408E-03 1,5556-02 

6.0796 01 2.U26 01 3.9116 0 2 3,2776-03 3.1376-02 

6.22tE 01 1.356E 01 4,0466 02 3.264&-03 3.0636-02 

6.4b7E 01 2.246E 01 4.2716 02 3,2936-03 3,2586-02 

6.505f 01 2.993E 00 4.301E 02 3,3376-03 J.195E-02 

6,5096 01 3.1126-01 4.3046 Og 3.419E-03 3.2806-02 

6,5296 Oi 1,6196 00 4.320E 02 3,4176-03 3.297E-02 

6.69SE 01 1,32IE 01 4.452E 02 3.3586-03 2,3166-02 

6.7626 01 4.6946 00 4,4996 02 i.3406-03 2.U666-02 

6.839E 01 4,823t 00 4,5476 02 3,287 e»03 1.5366-02 

6,91i6 01 3.8126 00 4,5866 02 3,2456-03 1,2846-02 

o,972E 01 2,8816 00 4.614E 02 3,2216.03 1.1446-02 

7.0&7E 3.7796 00 4.652F 02 3.167E-03 8.179E-03 

7*11oE 01 1,4396 00 4.666E 0 2 3,l37t-o3 7.3136-03 

7.26JE 01 4,6086 00 4.713E 0 2 3.1076-03 6,3296.03 

7,2786 01 4,0496-41 4.717E Q 2 3,1056-01 b,2«3E«03 

7.3536 01 1.9676 00 4,7366 02 3.102E-03 6,3436-03 

7.3536 01 3.822E-03 4.736E 02 1.1026-03 -.344E.03 

7.4666 01 1,2716 00 4,7496 0 2 3,1116-03 -.9596-03 

7*77jE 01 2,7916 00 4,7776 02 3,l-6£«03 9,1406-03 

k. 8,16}E 01 3■0296 00 4.807E 02 3,0856*03 7.264E-03 

Jr B,44 2 6 01 1.3286 jo 4.82)6 0 2 3.039t-oJ S.9-9E.03 

8.7286 01 6,5756-01 4.827E , 02 3.138E-03 1,0866.02 

6.7286 01 0,000 4.827E 0 2 J.136E-03 1.0O7E-02 


PACE 6 
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HEaCInG s 0065 BLOCK a 139 Tl“E a 235.133 malm 6,0 PT a 7« 

RAMJET 

ENGINE PERFORMANCE 

CALCULATED THRUST,,,.. 

MEASURED THRUST,.. 

CALCULATED specific impulse,, 

MEASURED SPECIFIC IMPULSE,,,, 

CALCULATED thrust coefficient 
M tASURFD THRUST COEFFICIENT,, 


REGEhERATTVE-COOLEO ENGINE PERFORMANCE 


, CALCULATED 

STREAM THRUST.7099, (LbF) 

NET ThRuST,,,,,,,,, . 20jb, (LBF) 

SPECIFIC IMPULSE........,,,.,. 2«0«. (LBF»8EC/LBM) 

thrust coefficient... 0,7909 


momentum *nO forces 

inlet FRICTION drag. 119.3 (LBF) 

INLET MOMENTUM CHANGE,....,,,,.. >730,3 (LBF) 

COMBUSTOR FRICTION DRAG. 310,8 (LBF) 

COMBUSTOR STRUT DRAG... 10,93 (LBF) 

COMeUgTOR MOMENTUM CHANGE,, 1300, (LBF) 

NOZZLE FRICTION DRAG.... 53,60 (LBF) 

NUZZLE STRUT DRAG. 0,00 (LBF) 

NOZZLE MOMENTUM CHANGE. 1312, (LBF) 

NOZZLE PRESSURE INTEGRAL...,,,..,,,,,,,,, 1365, (LBF) 

EXTtRNAL FRICTION DRAG..,,,,,,. 0.00 (LBF) 

EXTERNAL PRESSURE INTEGRAL,0, (LBF) 

total external drag..... clbf) 

TOTAL STRUT DRAG.,,,..,,.,... 10,93 (LBF) 

CAvity FORCE..,,.,,,,...,,,,,, >1306, (LBF) 

CALCULATED LOAD CELL FORCE.. >860, (LBF) 

MEASURED LOAD CELL FORCE.,,,,,.,.,..,,,,. >638. (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0.0, 0,0, >157,8, >119,0, 


STATIONS 

NOMINAL CURL LEADING EDGE,.... 30,680 (1«) 

SPIaE TRANSLATION,,..,,,,.. 0,3069 (IN) 

INLET THROAT,,,,,... 00,400 (IN) 

CO»L LEADING EDGE,,,.,,,,,. 35.191 (IN) 

NOZZLE SHROUD TRAILING EDGE,,. 73.531 (IN) 

NOZZLE PLUG TRAILING EDGE,,,,,,.,,,,,,,,. d7,303 (IN) 

STHUT LEADING EDGE..,,,,,,,. 56.007 (IN) 

STRUT TRAILING EDGE.,,,,.... 65.00/ (IN) 

COKBUsTOF EXIT....... ... 65,047 (IN) 


1926, (LBF) 

19/0, (LBF) 

2339. (LBF-SEC/LBM) 
2390, UBF-8EC/LBM) 
0,7606 
t.7/72 

























































Reading 69 


t = 177.00 sec. 
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RBACIwO R OQ'tiff 1 eunCK a 71 7 IsiF- s 177.000 MAC-' 6,0 PT s 70V.749 7) a 3010^1 

! - BamjET PtBPOPMANCE 


^ 3 " 7 f”~ PAGE 1 


T h RAM A NRL-T SPNV 1 -aCH *EL S '/A W A/aC MC1MT* 9 lv»C »(il ETAC 

WJNC TU^'EL l 0 S 

O.OOo 709,749'3010 673.8C 799) 1,2933 2B.66U 2590 

O.OOo 0,395' U09 -30,PC 98) 1,3986 26,859 993 5,982 5938 1,829 0,10709 27,007 0,9606 5089 9.693 108.3 

8 PTKE TIP m$ 2 H 0 

0,600 18,137 3010 673,6f 7<»9) 1.2932 28.859 2590 

O.hf-0 16,352 ?9«0 652.6 f 779) 1 ,2950 26.659 2561 0,003 U'3l 2,095 0.107O9 27,007 f,9M6 0969 1,716 1««,7 

wiko TUNNEL 300 

0,000 709,799 3010 673,flf 799) 1.2933 28,860 2590 

0.000 0.382 005 -31.87 98) 1,3966 28,859 988 6.015 5902 1.829“ 0.10063 26.385 0.9806 0969 9.662 188,3 

SPIKE TJP MS 000 

O.oOo 18,137 3010 b73,e( To’) 1,2932 28.839 2S90 

O.6O0 16,000 2900 653,7C 7f>0) 1.2953 28,859 2563 o,391 1003 2,085 0,10063 26,385 o,9B«6 0969 1,631 188,3 

INLET TH»OAT 500 

OQ.OOo 380,338 2970 662.8C 7g9) 1,2905 28,839 2575 

0O.OO0 16,379 t“90 239,9C 3*9) l,309« 28,859 1861 2,072 0600 1.893 0.90050 27,007 0,1116 o330 67,523 160,3 

INLET 'JPWPSK 6 0 3 

00,000 380.338 2«70 662.gC 7fl9) 1,2905 28.859 2575 

O0.O00 10,058 1032 220,6C 35O) 1,3527 26,859 I8g7 2,560 0683 1.893 0.85866 27,007 0.1228 0373 62,090 161,9 

INLET ONNRSK 700 

OO.OOo 123,019 2970 662,8C 7?9) 1,2905 2B.B59 2575 

00,000 105,720 2870 631.7C 7oB) 1,2977 28,859 2533 0,093 1206 1,909 0,85668 27,007 0,1228 0373 16.659 161,9 

COMBUSTOR 0810 

OO.Olo 279,681 2970 662,0C T 9 9) 1,2905 28,859 '2575 

«0.«l0 16,399 1091 200,3C 3?0) 1.3093 28,859 1862 2,070 0598 1.893 0,90003 27,007 0,1 116 0329 67,080 160,3 

COPBUgTOR 0920 

01.29& 223.365 2965 660,1C 7s6) 1,2907 28,859 2572 

01.29? 18,950 1830 276.6C O 0 8) 1,3017 28.859 1903 2,2«8 0369 1,908 0,90636 27,007 0,1110 0206 60.259 155,8 

combustob 0 10 3 0 

01.363 219,836 2960 659,9C 7s6) 1,2908 28.859 2571 

01.363 19,166 1*05 281,6( «lU 1.3012 28.859 1909 

2.232 0351 1.909 0,90683 27,007 0,1110 0199 60,022 155,5 

copbubtoR 0 11 0 0 

fll,50o 212.566 2962 659,31 7e5) 1.2908 28,859 2571 

«l,50o 19,628 1668 2B7.8C 4)7) 1,3001 28,859 1962 2,197 0312 1,911 0,90761 27,007 0,1113 0179 63.098 150,7 

COMBUsTCP 0 12 5 5 

O2,06 0 187,501 2908 650.9C 7fll) 1,2953 28,859 2565 

02,06o ■*' 21.036 1702 308,1( «37) 1.3366 28,859 2003 2.080 0166 1,918 0,93926 27,007 0,1123 0102 60,806 151,9 

COMBUSTOR 0 13 6 0 

OO.O83 177,132 2918 605,9C 772) 1,2962 ?8,859 2553 

00,083 20,001 1735 306,1( 035) 1,3369 28.859 1999 2,062 0123 1.919 0,90713 27,007 0,1162 0070 58.126 150,7 

COMBUsTOR 0 10 7 u 

0O.JI0 176,080 2913 60«,6C 7 7 1) 1,2963 28,859 2551 

04,31o 20.030 1735 306,OC 035) 1,3370 26,659 1999 2,059 0116 1.919 0,90503 27.007 0.U65 <1060 57.910 150.5 

COMBUSTOR 0 15 8 0 

00.79s 172,630 2900 601,9C 7 fc 8) 1,2966 20,659 2507 

00,790 20.518 1739 307,2C O36) 1.336B 26,b59 2001 2,005 009J 1.919 0.90109 27,007 0,1169 4050 57,364 150,0 

COMBUSTOR 0 16 9 4 

00,600 172.806 2904 601,9( TfeS) 1,2966 28,659 2507 

00,800 20,512 1739 307,1C O36) 1,3368 26,859 2001 2,045 0093 1.919 0,90170 27,007 0,1169 4050 57,353 150,0 

COMBUsTOR 0 17 10 4 

06,26n 157,895 2881 634,0( 7*15 1,2973 28,659 2537 

06,261) 19,611 1743 300,3f 4^8) 1,3366 28.859 2003 2,018 U002 1.923 0.64930 27,007 0,1201 4016 53,352 148,7 

COMBUsTOR 0 18 11 4 

07,310 145,506 2865 hSn.lC 7 S 7) 1,2978 26.859 2531 

47.3to 18,287 1738 306,6C*4361 1.3368 20.859 2001 2.P10 0022 1.927 0.79041 27,007 0,1334 4001 09,401 14B.1 
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0EA|m.R ■ 0064 BLOCK 


71 * 177,00" MAC* 


7"9 tT 


3010,1 


PACE 2 


o.o pT a ;«9. 


P T c rakpa MCL*T &OKV MACH VEl S -/A * A/AC MOM* B 1VAC “'HI ETAC 

COPBUsTOO 0 19 12 u 

"7,323 1"5.3"8 0065 o30,0f 7?7) 1,2978 28.H59 2531 

"7,323 lo.?53 1737 306,71 4jn) 1,3366 28.859 2000 2,011 "022 1 ,927 0,78424 27,01(7 0,133,, "(>01 69,333 l"P.l 

Co^BUstOP 0 20 13 5 

"8,110 137,781 28S« 6?6,7( 7*31 1,2082 28,859 2526 

"e.llfl 16.767 1716 301,Of "301 1,3378 26.859 1989 2,n30 4037 1.929 0,73667 27,007 0,1432 600" "6,213 l"tl,2 

COPfclsTO® n 21 I" a 

"6,773 132,803 2fl"6 624,gf 75I) 1.29A" 26,859 2523 

"6,773 1".6B2 1675 289,9( "(9) 1,3347 26,659 1966 2,08° "0"0 1.931 0,67651 27,007 0,1554 flf26 "3,130 l"9,i 

COPBl'8TO» 0 22 15 3 

"9,303 130,167 2840 622,"f 7"9) 1,2986 28,859 2520 

"9,303 13,"19 1636 279,3c " 0 9J 1.3"16 28,659 [9"5 2,l31 «1"« 1.932 0.63457 27.007 0,1662 "049 "6,862 149,9 

roPPUsTOP 0 23 16 5 

50.713 121,900 2826 618,3f 7"5) 1,2991 PH,859 2515 

50.713 10,65" 1560 258.6C 308) 1,3455 28,859 1902 

2,230 "2"j 1.955 0.50083 27,007 0,1950 "092 35.6"b 151,5 

COPBUsTu« 0 2" 17 u 

52,81? 110,705 2809 613,2f 7"01 1,2996 28,859 2508 

52,813 8,106 ]"81 237,5( 3fc7j l.3"99 28,859 1856 2,337 "336 1,9"0 0.«"327 27,007 0,0379 "133 29.867 153.0 

rOPgllsTOR 0 25 18 " 

53.313 109,330 2805 612,l( 7s") i,2997 28,859 2506 

53.313 7,619 1"60 231,Vf ?6l) 1,3511 28.859 18"3 2,366 "362 1,940 0."2515* 27,007 o,2"80 "J45 28.817 153.5 

COMBUSTOR 0 26 19 4 

54.06s 107,0"9 2800 610,6( 738) 1,2999 28,659 250" 

54.O63 6,996 1"32 22",8( 35°) 1.3527 28,859 1827 2,"05 "394 1,9"! 0.00077 27,007 0,?631 "160 27.365 154.0 

COKBUsTOR 0 27 20 4 

54,823 10","22 2795 609, S( 736 ) 1,3000 28,659 2502 

54,823 6,476 1"10 216,9( 348) 1,3539 28,859 1014 2,436 "419 l,9"2 0,37898 27.007 0,2782 4171 26,026 154,4 

COP0USTOR 0 28 21 5 

55.760 100,968 2790 e07,6f 735) 1,3002 28,859 2500. 

55.760 5.953 1389 213.Sf 3"3) 1,3552 28.859 1801 2,467 44"2 1,94" 0.35556 27,007 fl.gOhb "181 2",5"6 154,8 

COPBUfiTOR 0 29 22 4 

56,2"e 07.347 2788 607,Of 7s") 1,3003 28,859 2"99 

56.240 4.589 ]346 202.if 33I) 1.3578 28.859 1775 2.S36 0501 1.954 0,28657 27,007 0,3679 4211 20,045 1SS.9 

COMeUstOR 0 30 23 5 

56.303 87.261 2788 606.9f 7?4) 1,3003 28.859 2499 

56.303 4,573 1345 201,8f 33I) 1,3579 28,859 177" 2,538 "502 1,95" 0,28581 27,007 0,3609 "211 19,997 155,9 

COPBUgTO'R 0 31 24 5 

56,fl"3 86,928 2787 606,7( 7j4) 1,3003 28,059 2499 

S6,4"3 4,526 1343 201,2( 33O) 1,3580 26.859 1772 2,542 4505 1.954 0,28371 27.007 0,3717 4212 19,862 156,0 

COPBUaTOR 0 32 25 4 

56,523 88,112 2787 606,6f 7s") 1,3003 28,859 2499 

56,5?3 4,575 J341 200.8( 33O) 1,3561 P8.B59 1772 2,544 "506 1,953 0,2870" 27,007 0,3673 "213 20,101 156.0 

COPBlJsTOR 0 33 26 5 

56,803 88.266 2786 606.3C 733) 1,3003 26,859 2U98 

56.e03 ",5"1 1337 199,60 329) 1,3583 28.859 1769 Z,S"9 "51" 1,453 0,28594 27,007 0,3608 421" 20,040 156,1 

CGPBUsTOP 0 3« 27 4 

57,029 88,472 2785 606,Of 733) 1,3004 28,659 2498 

57.029 4.520 1335 199.If S 2 B) 1,3585 28.859 1767 2,553 4513 1.952 0.2fl5"5 27,007 <1.3694 "216 20.018 156.1 

COPBUsTCjR 0 35 28 4 

57,753 HB.227 2782 605.lt 732) 1,3005 26.859 2496 

57,753 4,410 1325 196.6t 3z&) 1.3591 28.859 1762 ?.5b7 4521 1.452 0.28097 27,0o7 0.3753 "219 19.7"i 156,2 

CC"BU$TOB 0 36 29 ? 

56.773 88,483 2778 604,Of 73I) 1,3006 28,859 2"95 

5B,77 3 4.J51 1317 l9".b( 3?") 1.3595 28.859 1757 2.5/6 "536 1.952 0.27918 27.007 4,3777 4220 19.637 156.3 

rOPBl'STOP C 37 30 5 ' 

60.783 09,518 2772 602,3t 709) 1,300" 28,859 2"92 

40.783 4.555 1326 196.9f 306) 1.3590 26.6S9 J762 


2.556 "50" 1,950 0,26090 27.007 0,3650 "206 20,221 l5S,8 



RfcADlNG' = 0069 8L.OCK B 7i 
p r t- 

CO. CO^BUsTC'9 0 38 31 5 

o: 62,SO} 90,222 2769 601,3( 

<=> 62,203 0,728- 1335 199,if 

C0fBU8tO9 0 39 32 5 

60,667- 62,920 Z7ft3 599,Sf 

60,667 0.557*1308 202,6f 

CDJ'gijgTnR 0. oo- 33 3 

65,003 7e>,765 2-7'6? 599,2/ 

65,003 0,206 1350 203,If 

NOZZLE A£ Oi 3<i 3 

67.279 76,765-2762 599.2C 

67.279 0.380 1.97 38.9( 

NOZZLE p 0 “2 35 3 

67.279 7b,765 2762 599,2( 

87.279 0.395 703 00,3( 

FICTIvE C0NBU8TP 62 5S 0 

65,003 280,338 2762 599,2( 

65.003 0.395 0 8 fc wl2,2( 

PICTXVE N 0Z2LE 63 56 0 

87.279 190,610 2730 S90,9( 

67.279 0,206 066 .17,If 


TIME o 177,Ou- MCH 6,0 Of s 709, 
CAHflA bONV MACH v£t 

728) 1,3009 28.659 2091 

32*) 1,3585 26,859 1768 2,538 0o8ft 

7?7) 1.3011 2B.859 2089 

332) 1,3577 28,859 1776 2.5»V 0056 

7?6) 1,3011 26,659 2088 

332) 1.3576 28,859 1777 2,508 <lu52 

728) 1,3-Oil 26,859 2086 

UK) 1,3905 28.859 129u 0,091 5295 

728) 1,3011 28,859 2088 

170) 1.39U3 2B.859 1299 «,170 5288 

726) 1,3011 28,859 2088 

111) 1.3991 28.859 1083 5,109 5531 

7l«) 1,3020 28,859 2076 

112) 1,3991 28,859 1060 5,206 551b 


,709 TT c 3010,1 

S -/A * A/AC *W‘T-M 

1.909 0.29b73 27,007 0.3553 “196 

1,955 0,26126 27,007 0,3709 0178 

1.960 0.26J0B 27,01)7 0,0032 o17ft 

1.960 0,05003 27.007 1,9371 0635 

1.960 0,05506 27,007 1,9005 “631 

1,871 0.08387 27,007 1,2572 0770 

1,893 0,05003 27,007 1,9371 0752 


PAGF 3 

0 IV AC PHI STAC 
20,687 155,0 
19,079 150,7 
16,092 15“,6 
0.079 J71.6 
0.560 171,5 
7.209 176,6 
0,666 176,0 
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XAPg 


P-Ifi 


P-OR 


P"A 


« 0 X 


- IJ-JS 


a~r>p 


CA-4L 


P-7B/P5C 

P-JO/PJO 

P-Ob/PSO 

p-oe/PTO 


fc.9«i6 

• 01 

l ,0005 


0,000 


-4.0215 

•01 

0.000 


n.ooft 


O.onc 


F.470E 

■ 02 

2.735? 

00 

1.0401*03 

ft, 000 


0.000 


1 . 6 I 6 F 

01 

i.opoe 

no 

0,000 


-3.F95E 

01 

0.000 


n.ooft 


O.OftO 


1 .8346 

02 

2.7351 

no 

1,4406*03 

(.,000 


0,000 


3,07o? 

01 

2.3O0E 


0,000 


-1.730E 

02 



0.000 


O.OftO 


5,0536. 

02 

5.824? 

00 

3.06PE-O3 

0,000 


0,000 


3.508? 

01 

3.030E 

00 

0,000 


-3,7506 

02 

0,000 


ft, non 


o.onc 


6,8045 

02 

9.9635 

00 

8,2436-03 

P.000 


0,000 


i.sipe 

(11 

3,9«8£ 

00 

5,828? 

Of) 

-4,4096 

02 

0,000 


0.000 


0.000 


h,»49E 

02 

9,999? 

00 

5.26?F-0 3 

1.476? 

01 

7,7736*03 


3.519E 

01 

3.0.I0E 

00 

5.792E 

00 

.4,4108 

02 

o,oon 


0 . 00 ft 


0,000 


6>,451t 

0 ? 

1 .UOQF 

ftl 

5.267E-03 

1,4676 

01 

7.726E-03 


3.555? 


a.nooe 

on 

3.603? 

«0 

-4,091? 


I'.OOO 




o.ono 


7•? 1 5t 

( 1 ? 

1,013? 

ftj 

5,3356*03 

9.225? 

00 

4,*596.1)3 


3.5?5? 

01 

3»964£ 

00 

1.0502 

On 

-4,6395 

02 

-1.309F 

02 

1.309E 

02 

O.OftO 


7.523E 

0 ? 

1 , 000 ? 

ft! 

K .288t.y3 

0.685F 

00 

2,4676*03 


i.60frE 

01 

3.940E 

00 

2.7«0F 

On 

-4.752E 

OP 

-1.324F 

02 

1 .324£ 

02 



7.734E 

02 

9,9776 

00 

5.2556-03 

6,9396 

00 

3,6555-03 


3.608E 

01 

u.aofeE 

00 

0.505F 

00 

*4.9506 

0 ? 

-1.3576 

02 

1.3S7E 

02 

O.OftO 


8 ,J/0E 

02 

1.075E 

ftl 

5.663E-03 

1,1516 

01 

6.0636.03 


3.vote 

01 

4.570E 

00 

6.823F 

On 

-5,2106 

02 

•1.605F 

02 

1 .4006 

02 

2.0516 

01 

B.731E 

02 

1,1576 

01 

(■, 095t»05 

1,7286 

01 

9.1016.03 


3,7*1.6 

01 

4.350E 

00 

6.125? 

Oo 

-5.3306 

0 ? 

*1.6966 

02 

1-°2SE 

0 ? 

2.7 08 ? 

01 

9.057E 

02 

1 . 102 ?. 

01 

5.802F-03 

2,058? 


1,0806-02 


3.803? 

01 

3,*30£ 

00 

1.36J £ 

8 ) 

-5.081E 

02 

-1.9136 

02 

1 .49I1E 

0 ? 

4.229? 

01 

9.P41E 

02 

9.6996 

00 

5,1066*03 

3.4066 

01 

1.8156*02 


3 f B 33 E 

01 

5.369£ 

00 

1.592F 

01 

-5,059? 

0 ? 

-2.010E 

02 

1.5236 

02 

4,866? 

01 

1.01SE 

03 

1.3606 

01 

7.161E-03 

0,0336 

01 

2.1246*02 


i.ers* 


7.<ie9E 

00 

1.5S0F. 

01 

-5.0666 

0 ? 

- 2.1606 

02 

1.5866 

0 ? 

5.739? 

01 

1.0656 

03 

1,3906 

01 

9,9605-03 

3.9266 


2.0686-02 


3,6?oE 

01 

7.757E 

00 

1,505? 

01 

-5.00SE 

0 ? 

“2,1006 

02 

1.5956 

02 

5,8506 

01 

1,0716 

03 

1,9646 

01 

1,0356-02 

3.9126 

01 

2,0616-02 


3 . 901 F 

01 

fl.fllOE 

00 

1,568? 

01 

-S.067E 

02 

-2.264E 

02 

1.6366 

02 

6.2? 1E 

01 

1.0956 

03 

2,2316 

01 

1,1756-02 

3.970E 

01 

2.091E-02 


3.93tE 

01 

1.3326 

01 

1,601E 

Ol 

-5,5146 

02 

-2.J97E 

02 

1.7006 

02 

6.9096 

01 

1.129E 

03 

3.3746 

01 

1.7776-02 

fl.ossa 

01 

2,1366-02 


3,95oF 

01 

l *01 IE 

01 

1.160E 

01 

-S.597E 

02 

-2.486F 

02 

1.7566 

02 

7.293E 

01 

1,1516 

03 

4,0806 

01 

2.109E-O2 

2,9586 

01 

t,5586*02 


3.-JB0E 

01 

1.0966 

01 

4,6756 

00 

-5.828E 

02 

“2.640E 

02 

1.809E 

02 

7.900? 

01 

1.1866 

03 

4.2946 

01 

2.262E-02 

1,1846 

01 

6.2356*03 


o.OOflF 

01 

1.751E 

01 

4.4916 

00 

-6.012E 

02 

-2.748F 

02 

1.9186 

02 

6.2906 

01 

1.209E 

03 

4.4306 

01 

2,335E-02 

1.1376 

01 

5.989E.03 


4.000E 

01 

2.C50E 

01 

4.1166 

Oo 

*6,am 

02 

•2,9036 

02 

2.070E 

02 

9.129F 

01 

1.256E 

03 

5.1916 

01 

2,734E*02 

1.0426 

ot 

5,490E*03 


O.oaiE 

01 

2.057E 

01 

4,1076 

00 

-6.420E 

02 

-2.9B9E 

02 

2.074E 

02 

9.151F 

Ot 

1 ,238E 

os 

5.210E 

01 

2.744E-02 

1,0406 

01 

5.4786*03 


4,13(16 

01 

2.721E 

01 

3.276F 

Oo 

-7.061E 

02 

-J.705E 

02 

2,4546 

02 

1.2516 

02 

1.363E 

03 

0.6916 

01 

3.6306-02 

8,2976 

00 

4.3706*03 


4.13ft? 

01 

2.770E 

01 

3.216F 

Oo 

-7.540E 

02 

-3.771E 

02 

2.4046 

02 

1.2876 

02 

1,3706 

03 

7.0146 

01 

3,6956-0? 

8,1nSE 

no 

4,2896-03 


<1 > 15 0 E 

01 

2.872E 

01 

3.728E 

Oo 

-7.721F 

02 

-3,9146 

02 

2.509E 

02 

1,3056 

02 

1,387E 

03 

7.2746 

01 

3.831E-02 

9.4426 

00 

4,9736*03 


4. 2«6? 

01 

4,9376 

00 

7.3186 

oo 

-8,3186 

02 

-5.1126 

02 

3.031E 

02 

2.081F 

02 

1.5026 

03 

2.517E 

01 

1,3256-02 

1.8536 

01 

9.7616-03 


a,4o 8 ? 

01 

1.506E 

01 

1,339? 

0l 

-8,351 £ 

02 

•7.553E 

02 

J.BoSE 

02 

3,7056 

02 

1.698E 

03 

3.5146 

91 

2.0096-02 

3.390E 

01 

1 ,7866*02 


4,43i6 

01 

1.57BE 

01 

1.303? 

01 

-8.363E 

02 

*7.9076 

02 

3.957E 

02 

3,9506 

02 

1 .726E 

03 

3.496E 

01 

2.104E-02 

3.2996 

01 

1.7386.02 


4.48o6 

01 

1.7326 

01 

1.225E 

01 

-8.420E 

02 

*0.6286 

02 

4 »1 8 9 £ 

02 

4,4396 

02 

1.735E 

OS 

4,3866 

01 

2.3106-02 

3.1036 

01 

1,6346.02 


(J.ilftflF 

01 

1.732E 


1,2256 

01 

-B.023E 

02 

*8,6316 

02 

4.19CE 

02 

4,401? 

02 

1.7B5E 

OS 

4.3876 

01 

2.3116*02 

3.102E 

01 

1.6345*02 


4.626E 

01 

1,606£ 

01 

9.935E 

oo 

-8,5106 

02 

-1.0556 

03 

0 , 8 4 7 £ 

02 

5,7ft0E 

02 

1.565E 

03 

4.1696 

01 

2,1966-02 

2,5166 

01 

1.3256*02 


0.7S1F 

01 

1.56UE 

01 

6.270F 

Oo 

-8.500E 

02 

-1,1826 

03 

5.287E 

02 

6.534F 

02 

2.095E 

03 

4.0126 

0} 

2.113E-02 

2.094F 

01 

1.1036*02 


4.73 2 F 

01 

1,5766 

01 

8.850E 

Oo 

-8.097E 

0? 

-U184E 

03 

5.292E 

02 

6.544E 

02 

2.096E 

03 

3.9926 

01 

2.102E-02 

2,0896 

01 

1,1006*02 

j§ £ 

4,8116 

01 

l.OBOE 

01 

9.4996 

Oo 

-8.351E 

02 

*1.2736 

03 

5,6 0 4E 

02 

7.1246 

02 

2.195E 

03 

2,7356 

01 

1,0406-02 

2.4056 

01 

1,2676*02 


0,8776 

01 

i.osse 

01 

1.0356 

01 

-6.038E 

02 

*1.3406 

03 

5.*556 

02 

7.547F 

02 

?.278fc 

03 

2.6726 

Cl 

1,4076*02 

2,6726 

01 

1,4076*02 

% £ 

u.SSoE 

01 

1.139E 

01 

1.139E 

01 

-7.735E 

02 

-1.3696 

03 

4,0046 

02 

7,8016 

02 

2.340E 

03 

2.B8SE 

01 

1.519E-02 

2.8856 

01 

1 ,519E*02 

Q s 

5.07iF 

"01 

0.650e 

00 

4.6506 

Oo 

-7.J02E 

02 

-1.5016 

03 

6.531E 

02 

8,480? 

02 

2.SZ2E 

03 

U178E 

01 

6,2026*03 

1.178E 

01 

6,2026*03 

s,§ 

5.2&1E 

01 

6.562E 

On 

6.562F 

Oo 

-6.623E 

02 

-1.6366 

03 

7.162E 

02 

9,2226 

02 

2.7886 

03 

1.6626 

01 

B,753£-tt3 

1.6626 

01 

B,7536*03 


5,33iE 

01 

S,fi57£ 

00 

5,8576 

Oo 

-6,3036 

02 

-1.668E 

03 

7.297£ 

02 

9.379 E 

02 

2,6526 

03 

1,0«3E 

01 

7 , 8136-03 

1.4836 

01 

7,8136*03 


5,4006 

01 

4.904E 

00 

4,9046 

Oo 

-6.1556 

02 

■1.7096 

03 

7.489E 

02 

9,5976 

02 

P.947E 

03 

1.2426 

01 

6.5416-03 

1.2426 

01 

6.5416*03 

fg w 

5.4826 

01 

3.937E 

00 

3.9376 

00 

-5.900E 

02 

-1.746E 

03 

7.669E 

02 

9,7956 

02 

S.045E 

03 

9,9716 

00 

5.2526-03 

9,9716 

00 

5.252E-03 


5.5T A e 

01 

3.330E 

on 

3.3346 

On 

-5.P13E 

02 

-1.788E 

03 

7.8736 

02 

1.000? 

03 

3,1«5E 

03 

8,4436 

00 

a,0«7fc-o3 

6,0436 

00 

4.4476-03 

Fm 

5 . 6 Z 5 F 

01 

3.020E 

00 

3.020F 

Oo 

-5.094E 

0? 

-1.806E 

03 

7,9<,2£ 

02 

1.01 OF 

03 

3.209E 

03 

7.647? 

00 

4,0286-03 

7.647F 

00 

0,0286*03 

a & 

5.630? 

01 

1.4626 

00 

2.9846 

no 

-5.085E 

02 

•1.806E 

03 

7,9706 

02 

1.011? 

03 

3.2166 

03 

3.7046 

00 

1,9516-03 

7.5586 

00 

3,981E*03 


5.6046 

01 

1 .«62£ 

00 

2.8446 

Oo 

-5.066E 

OP 

-1.812E 

03 

7.9<J1E 

02 

1.0135 

03 

3.2S0E 

03 

3.7046 


1,95it-o3 

7.3296 

00 

3.860E-03 


5.632E 

01 

2.8436 

00 

2,8436 

Oo 

-5.455E 

02 

-1,8156 

03 

8.003E 

02 

1,0156 

03 

3.245E 

03 

7.1996 

00 

3.792E-0J 

7.199E 

00 

3.7926*03 


S. 680 E 

01 

2.662E 

00 

2.662E 

Oo 

-S.019E 

02 

* 1,824F 

03 

8,0446 

02 

1.020? 

03 

3,2606 

03 

6.7426 

00 

3,5516-03 

6.742E 

00 

3.5516*03 


5,7 03 F 

01 

2.861E 

CO 

2,061F 

°0 

-5.392E 

02 

-1,832? 

03 

n.07SE 

02 

1.0246 

03 

3.309E 

03 

7,2446 


3,8155-03 

7.244F 


3,8156*03 


5.775E 

01 

3,0956 

00 

3 , 495 ? 

Oo 

-5,3066 

02 

-1.8556 

03 

8.167E 

02 

1.039E 

03 

3,4026 

03 

0,850? 

00 

4.6626-03 

8.8506 

ou 

4,6626*03 


5.877? 

01 

3.7126 

00 

3.712F 

Oft 

-5,2226 

02 

-1,886F 

03 

8.274E 

0? 

1.059? 

03 

3.4326 

03 

9,40 IF 

00 

0.9526-03 

9,4016 

00 

4,952E*03 


6.078F 

01 

1.900E 

00 

1.5006 

0(1 

-5,2166 

02 

-1.93SE 

03 

8.4286 

02 

1.000? 

03 

3.790E 

03 

3.798F 

00 

2.001E-03 

3.798P 

00 

2,0016-03 


6.22n6 

01 

1.631E 

00 

1,6316 

Oo* 

-5.2166 

02 

-1.958F 

03 

8-52 J F 

02 

1.100? 

03 

3.9726 

03 

4,1316 

00 

2.1766-03 

4.1316 

00 

2,1766-03 

CO 

6,4676 

01 

2.7066 

00 

2.706F 

0o 

-5.2166 

02 

-2.007? 

03 

8.7226 

02 

1.135F 

03 

4.269E 

03 

6.4536 

00 

3.6106-03 

6.853F 

00 

3,6106*03 


6.5ftuF 

01 

4.2756 

DO 

2.87r? 

Oft 

-5.216E 

02 

-2.014? 

0 3 

A.7S7E 

02 

1,1006 

03 

0.3376 

03 

1.083F 

01 

5 . 7025-03 

7.269E 

00 

3,8285-03 


6,50pF 

01 

0.275E 

0 0 

2.0886 

Oft 

-5,2lOfc 

OP 

-2.0176 

03 

8.761E 

02 

l.l'U? 

03 

4,3426 

03 

1.VR3E 

01 

5,7026-03 

7.3136 

00 

3.8526*03 
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XARg P-IB P«Cb PDA (SOX U-JP (5-98 ' CAW ALL p-Iu/PBO P-IR/PTO P-tW/PSO p-qb/pto 


6.5ailF 01 U.nolE 00 S.975F On -5.21RE 02 -2.0P1E 03 -6.7P0E 

6.69yE 01 1 .730E 00 6,2«0E Oo -’J.7T7E 0? -2.05tofc 0’3 •n.«10t 

6.7#.jF 01 1.528E 00 «,197F 0 0 -9,nttPfc 02 -2.0708 03 -9.951E 

i.SfeE 01 1.295E (,0 3.y03f Oi> -3.937F 02 -2.087E 03 -8.991E 

6.910F 01 1,38«E 00 2.0102 0 0 -2,9536 0? -2,1036 03 »9,02J£ 

8.97JE Cl 1.960E 00 1.973E 0 0 -2,5876 02 -2,1176 03 -9.096E 

7 « 06fcF 01 1.302E 00 1.9158 Ofl -2.065E 0? -2.13BE 03 .9.077E 

7 . 109 E 01 1.P30E 00 1,7278 0 0 -l,«5nt 0 ? -2,l«7t 03 . 9,0906 

7.202F 01 1,2166 00 l.dbuE On .1 ,2271: 0? -2.J73E 03 -9,1296 

7,2776 01 1.21SE 00 1,097? 0 0 -1,1766 02 -2,1756 03 -0.1336 

7,3526 01 1,1186 00 1.2B0E O n -7.799E 01 -2,1676 03 -9.1506 

7,3536 01 1,115s 00 1,2816 Oo -7,5056 01 .2.1876 03 -9.150E 

7.ASgE 01 9,fl00E-01 -0.000 -5,3306 01 -2.212E 03 -9.178E 

7,77()F 01 9,600E-01 0,000 -1 .536E 01 -2.217F 03 -9.2J0E 

S.l6oE 01 1.29SE 00 0.000 3.177E 01 -2.223E 03 -9.2906 

01 1.175E 00 0.000 5,8o 5£ oi -2.229E 03 -9.399E 

8,7276 01 1.290E 00 0,000 8,8396 01 -2.29QE 03 -9.0566 

8.7286 01 1.290E 00 0.000 8,6006 01 -2.2006 03 -9.4S6E 


02 »l.l«JF 03 0.3686 u3 1.0136 01 5.3376-03 7.SIUE CO 3.968E-03 

02 -1.1056 03 0.963E 03 9.3816 00 2.307fe-o3 1.590E 01 8.376E-03 

02 -1.175E 03 9,6656 03 3.868? 00 2,0376-uS 1.050F 01 5,5326-03 

02 -1,1886 03 0,)> 6 nE 03 3,2798 00 1,7276-03 7,7066 00 4.0S9E-03 

02 -1.2016 03 8, 8U6E 03 3.506E 00 1,8u6t-0! 5.0906 00 2.68JE-03 

0? -1,2125 0,3 9.9226 03 3.6976 oil 1.907E-03 9.9968 00 2.631E.03 

02 -1.2316 03 5,0366 <>3 3.2966 00 1 ,7366-03 4.M9F «o 2.559E.03 

0? -1.23eF 03 5, OP.Rfc 03 3,1156 00 1 ,6911-03 A.379E 00 2.309E-03 

02 *1.2606 03 5.273E (3 3.0«0F Oo 1 .6P2E-03 2.6896 00 1 .9196-03 

02 -1.2628 03 5,2906 03 3,0776 OV 1.6216-03 2.7776 00 1.963E.03 

02 -U272E 0-3 S.379E 03 2.826E 00 1.988E-03 3,2916 no 1 .7076-03 

02 -1.2726 d3 5,3756 03 2.824E OO 1.988E-03 3.209E 00 1.709E-03 

02 -1.2996 03 S.927E 03 2,3806 00 1.25«fc-03 0,000 0.000 

02 -1,2996 03 5,5256 03 2.931E 00 1.2B0E-03 0.000 0.000 

02 -1,2998 03 5,6306 03 3.1536 00 1.661E-03 0,000 0,000 

02 -1,2996 03 5.689E 03 2.97$E 00 1.567E-03 0,000 0,000 

02 -1.299E 03 5,7076 03 3.267E 00 1,7216-03 0,000 0.000 

02 -1.299F 03 5,7076 03 3,2676 OO 1,7216-03 0.000 0,000 
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PEALInR = 0069 PLOCK 


71 TI' 


177,004 h>ACH 


0 PT s 749, 


v On«*G ClJRAR CP HC 

4,04nF fil 1,165E u 2 1,1 PSP 0? ?,a«7E«03 4,«e>2E-02 
4.04jF 11 1.7926-01 J.167P 02 2.248E-03 «.iih5F.o2 
4,I3n6 01 1.390E 01 1.326F 0? 2.373E-03 4.79BP-02 
4,136? 01 1.180E 00 1,3386 02 2,3826-03 4.824E-02 
O.lSoF n1 2,494£ 01 1.363F 0? 2.402E-03 U.690F.02 
4.24ftF ni 1.736E 01 1.S37F 0? P.462E-03 4.999F.02 
4.408E 01 2.879E 01 1.82SF 0? 2,4676-03 4.837E-02 
u.ftSlt 01 3.9S0E 00 1.864? 0? 2.U70E-03 4.834E-02 
4,40oE 01 8.«9«E 00 1.949F Op 2.481E-03 U.8S0E-Q2 
4,48oE 01 3.920E-02 1.949E Og 2.4816-03 4,835E«02 
0.626F 01 2,a7«E 01 2,197* 0 2 2.502E-03 4.593E.02 
4,731E 01 1.675E 01 2.364F 0? 2.5078-03 «.2806-02 
4,73?E 01 I.8356-01 2.3666 02 2,5066-03 4.273F-02 
4,8 JiF 01 l,174g 01 2,484? 02 2.4998-03 3.9b7F«02 
4.677E 01 9.210E 00 2.5766 Og 2,4726*03 3,6016-02 
4,93oE 01 6.864E 00 2,64-6 0? ?,u4«;£»03 3.316E-02 
5•07IF 01 1.642E 01 2.809F 02 2.390E-03 2.7405*02 
8,281F 01 2,0596 01 3.0l4f 02 2,3316-03 2,1696-02 
5,33iE 01 4,3446 00 3.058E 0? 2.315E-03 2,0616-02 
5.40&F Of 8.203E 00 3,1206 Og 2,2946-03 1.9196-02 
5.482E 01 5,94IE 00 3.179? Og 2.277E-03 1.796E-02 
5,5766 01 6,911E 00 3.248? 02 2.261E-03 1.6696-02 
5,6256 01 2.205E 00 3.271F Op ?.2176-03 1.312E-02 
5.63 0 E 01 3.1272-01 3,2742 dg 2.216E-03 1.30BE-02 
5,64<|F 01 7.847E-01 3.281F 02 2.215E-03 1,8976-02 
5.65 2 E 01 4.523E-01 3.2862 Og 2,2086-03 1.30BE-02 
5»68{iF 01 1.S79E 00 3,302? 0 2 2.202E-03 1,2996-02 
S.703E 01 1.270E 00 3,3156 Og 2.197E-03 1.293E-02 
5,7756 01 4,036£ 00 3.355E 0? 2.106E-O3 1.265E-02 
5.8776 01 5,614? 00 3.411* 42 2.177E-03 1.250E-02 
6,0786 01 1.U9E 01 3.523E 02 2.179E-03 1.295E.02 
6.22oE 01 8,)19E 00 3.604F 02 2,l79E-03 U332E-02 
6.467E 01 1.393E 01 3,7432 Og 2.210E-03 1,2836-02 
6,50aE 01 2.013E 00 3.7645 0? 2.236E-03 1,2086-02 
6.508E 01 1.9B7E-01 3.766E 02 2.2276-03 1,0756-02 
6.5286 01 9.J99E-0J 3.7756 Og 2.221E-03 1.0546-02 
6,69ue It 8.184? 00 3.857E 02 2.230E-O3 1,1*36-02 
6.76JE 01 2.90 U E 00 3.886E 02 2.171E-03 8,9756-03 
6.830E 01 2.778E 00 3.913P 02 2,1206-03 7.310E-O3 
6.91oF 01 2.1616 00 3.93SE 02 2.074E-03 6,0566-03 
6,97jE 01 1,6966 00 3,9526 Op 2.073E-03 6.102E-03 
7.066F Cl 2,5726 00 3,9786 0? 2.05PE-03 5.796E-03 
7.109E 01 1.112E 00 3.9896 02 2.0436-03 5.433E-03 
7,26JF 01 3.515E 00 4.024P Og 1,9956-03 4.438F-03 
7.277E 01 3.015E-01 4.027F 0? 1,9966-03 4,49oE»03 
7,3526 01 1.503E 00 4,042F Og 1.999E-03 4.607E-03 
7.3S3F 01 2,914E-03 4,0426 02 1,9996-03 4.608E-OJ 
7.485E 01 8,602E-01 4,05IP Og 1,9566-03 J.816F-03 
7.77()E 01 1,500? 00 4,0666 02 1,9466-03 3.857E-0J 
8,16o6 01 1.759E 00 4,0*36 0? 1,9776-03 u.6726-03 
e.tfotf 01 9.711E-01 4,0936 Og 1,9586*03 4,4486-03 
0.727F 01 4,0686-01 4.097F Og 1.965E-03 4.75SE-03 
8.728E 01 0,000 4.097F 0? 1,9656-03 4.756F-03 


3010,1 


PACE 6 
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READING e 0069 BLOC* a 71 TIrE 


177,000 ‘1*C 


Pi = 709,709 


3010. 


PAGE 1 


BAMJFT pFRFOPMAKMfc 


t^'GINE PF.RpOhNAhCF 


IM £ T 


CALCULATED THRUST.-335, CLBF) 

NEASUfjFO fHKUST, *032. CLEF) 

CALCULATED SPECIFIC IMPULSE. -335, CLBF-SEC/LRM) 

mEASL'bFD SPECIFIC IMPULSE. -032, (LtsF»8EC/LHM) 

CAICI'LATFL THRUST COFFFICJPUT. -.1323 

MEASURED IMR'JST COEFFICIENT,,.. 


REGENEKATTVE-COOLFD FNC.INE PERFORMANCE 
CALCULAtFD 


STREAK thrust,,,.,,,,,.,,. 0, 

NET T H RuSt.. 0. 

SPECIFIC IMPULSE...I,. 0. 

thrust coefficient,,,,,. 0,0000 


CLBF) 

CLBF) 

CL8F-SEC/L0M) 


A*Gl t OF ATTACK .. 0,000 fDEGREES) 

■<ASS FL n K RAT IU.. 0.9606 

anr’TIVE DRAG COEFFICIENT, .... 0,0006 

ITMTTlNG PRFSftURE RECOVERY EFFICIENCY , , , , 0,1623 

UFL t A PT2..... 0,1200 (PSD 

TOTAL PRESSURE PfcCCVfeRY ■ SI PEmSI k 'K.., • • 0,3739 
TOTAL PRESSURE PFCOVERY - SUBSCAIC, 0.1606 
INLFT PROCESS EFFICIENCY • SUPERSONIC.,,. 0,8892 

INLFT PROCESS EFFICIENCY * .. 0,9035 

KINETIC ENERGY FFFIr1FM1Y - SUPF.RSliMC.. , 0,901fl 
KINETIC ENERGY FFPICIFnCV - SUSSLN IC, ■ •,« 0,0936 

EN’T w ALPY AT PO - SUPERSONIC,,,,.,,.,. -0,86 (BTU/LBM) 

ENTHALPY AT PO - SURSOMC.33,07 CBTU/LBM) 


MOMENTUM AnD FORCES 


inlet FRICTION drag,,,.,,,,,, 

INLET MOMENTUM CHANGE.,. 

COMBUSTOR FRICTION DRAG.,,,.". 

COMBUSTOR STRUT DRAG,.. 

COMSUsTOR MOMENTUM CHANGE,,,, 

NOZZI e FRICTION DRAG. * 

NOZZLE STRUT DRAG.,.,,,,. 

NOZZLE MOMENTUM CHANGE,,,,,,. 
NOZZLE pRESSURF INTEGRAL...,, 
external friction drag.,,,,.; 

EXTERNAL PRESSURE INTEGRAL,., 

TOTAL EXTERNAL drag.. 

TOUl STRUT DRAG.,.,,..,,,;.: 

CAVITY FORCE,. 

CALCULATED load cell force,., 
measured load cell force. 

FUEL VACUUM SPECIFIC IMPULSE 


116,5 (LBF) 
-757.6 CLBF) 
259,9 CLBP) 
13,50 CLBF) 
*154, (LBF) 
33,37 CLBF) 
0,00 CLBF) 
377, CLBF) 
610, (LBF) 
0.00 CLBF) 
0, (LBF) 
-1075, CLBF) 
13,30 CLBF) 
-1130, CLBF) 
-2540, (LBF) 
•2637, CLBF) 


COMHUSTuR 


FUEL-AIR RATIO,.,,,.,. 0,0000 

EQUIVALENCE RATIO. 0,000 

COMBUSTOR EFFICIENCY,,,,.,.,,,.,..... 0,000 

TOTAL PRESSURE RATIO. 0,2738 

COMBUSTOR EFFECTIVENESS.......0,6653 

INJF.CTOR DISCHARGF rOFFFlCIENTS 


NOZZLE 

VACUUM STREAM thrust COEFFIC1F6T . CS •, ,, 1.0253 


NOZZLE COEFFICIENT - CT.. 0 ,9838 

PROCESS EFFICIENCY,........ 1.1955 

KINETIC ENERGY EFFICIENCY,, .. 1,0677 


STATIONS 


FUEL INJECTORS 


HOMIK'aI COwl LEADING EDGE.,... 3«.6S« (IN) 

SPIKE TRANSLATION,,,. , . 0,3029 (IN) 

INLET THROAT.... 40,400 (IN) 

COWL LEADING EDGE,,,,,,.... 35,187 (IN) 

NOZZLE SHROUD TRAILING EDGF. 73,527 Cl«) 

NOZZLE PLUG TR41LING EDGE... 87,279 (IN) 

STRUT LEADING EDGE...... 56.663 (IN) 

3TRUT TRAILING edge..... 65,0*13 (IN) 

COMBUSTOR EXIT.. 65,043 (IN) 


INJECTORS 

1A 

18 

1C 

24 

2C 

3A 

36 


STATION 

40,600 

61,288 

44,300 

48,763 

46,250 

54,053 

56,238 

44,768 


VALVE 






















































Reading 69 


t = 198.60 sec. 
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lf£A0lNS B 0069 9L9C* 


*1»»C T^EL 1 

O.OOo 706,750 29,16 
O.OOo 0.363 393 

SPIKE TIP US 2 

0,600 16,067 29Jfc 

0,60o 16.360 26o9 

■"INC TUNNEL 3 

0,000 700,750 2936 

O.OOo 0.379 392 

SPIkF tip ns <i 

O.OOo 10,067 2936 
0,600 16.392 2670 

INLET THROAT 5 

90.400 £56,494 2609 

40.400 16,761 1461 

INLET UPN*SK h 

40.400 250.444 2069 

40.400 14.360 1423 

INLET IHINRSK 7 

40.400 120.543 2669 

40,ilOo 102,6J2 2705 
CON0USTDR 0 8 

40,41o 216.664 2053 

“0,41fl 12.515 14J/I 
CON0U$TOR 0 9 

41.206 165,554 2790 

41.206 15.674 15*4 

COPB<I 8 ToR 0 lo 

41.296 172.025 2750 

41.2«6 15.710 1522 

COHBUsTOf? 0 11 

“1,361 171,583 2743 

«1.36i 16,945 1526 

CONBUsTOP 0 12 

41.500 167,679 2741 

41,50c . 16,924 1556 

COmisTOR 0 13 

“2,460 136,666 2729 

42.460 13.549 1543 

COMBUSTOR 0 14 

“4,001 134,7S0 2705 

“4,08i 25,343 1000 

COHBUSTOR 0 15 

44,310 131.246 2715 

44,110 26,723 1»44 

COPBU3TOR 0 16 

“4,796 121.129 2774 

“4,796 29,650 1978 

COPBU9TOR 0 17 

44,800 121,016 2773 

44,800 29.674 1979 

COMBUSTOR 0 18 

46,26(1 115.174 2721 

46,260 26.986 1916 



3 

OPT I' r T V A c PHI etac 

5023 9,716 145.7 

6990 1.662 104.5, 

4983 4.638 185.7 

4963 1,632 185,7 

4239 65.709 156,7 
4203 60,876 156,3 
4263 16.662 156.3 
4238 67,812 156.1 0,11 0,07 
4114 64,239 151.1 0.22 0,0U 
4113 64,219 151,0 0.22 0,01 
4103 63,932 150,7 0.22 0,00 
4062 63,116 149,9 0,22 0,00 
3992 62,563 146.6 0,22 0,00 
3916 53,057 143,8 0.22 0,00 
39oJ 52.032 1“3.3 0.22 0.02 
366fl 49.736 142.0 0.22 fl.00 
3866 49,700 1“2.0 0.22 0,08 
3648 46,990 141,3 0.22 0,06 





307 


reacims » po69 Block 


95 T TpE ■ 198,606 f*CH 


748.750 


= 2935, 


PAGE 2 


P T h r;APM4 «CL«T fiONV rt4C» VFL 

COi'pl'sTC 15 0 19 12 a 

91.310 UO.472 280? O 08,|( 7<j6) 1.30C9 26,701 2605 

97.310 25,057 1963 347,3f 5jB) 1.3296 26,701 2206 1,639 3612 

COPBUsTOP 0 20 13 2 

97.321 110,219 2fl06 600,If 798) 1,3007 26,706 2607 

97.321 25,125 1969 397,6( 5flO) 1.3293 26,706 2207 1.636 3610 

copbl'sTow 0 21 la a 

99,663 2995 603.3f 85?) 1.2916 26,926 2673 

ufl.llO 26,175 2190 3«9,2f 6 fl 4) 1,3160 2e,926 2310 f,5«« 3566 

COPBUsTOP 0 22 IS 9 

98.771 102.611 2921 599,7f Bj2) 1,2951 26.857 2696 

98.771 20,696 1993 311,If 5fl6) 1,3266 26,858 2215 1,716 3800 

C0P3UST0R 0 23 16 3 

99.301 106,199 2P59 596,9( 3)3) 1,2973 26,800 2624 

99.301 17.209 l8«7 283,3( 5p2) 1,3330 26,800 2137 1,353 3961 

CQPBUgTOR 0 29 17 9 

50,711 95,351 2975 590,5( Ba8) 1,2922 26,997 2663 

50.71J la.587 1905 257*1( 5l6) 1.3292 26,997 2162 1.690 «085 

C0PBU S 709 C 2S 18 5 

52,All 119,176 2769 583,Of 70S) -1,3019 26,799 2568 

52,811 8,937 1958 186,Of 309) 1,3522 26,769 J<? 1« 2,331 9662 

COPBUsTOP 0 2b 19 6 

53.311 123,700 2?0« SBl.Of 766) 1.3092 26,686 2563 

53,311 7.317 1338 169.7( 356) 1,3596 26,686 1891 2,966 9539 

COPBUSTQR 0 27 20 9 

59,061 100,961 2786 579,3( ?90) 1,3005 26.780 2593 

59,06i 7.908 19J8 170,If 383} 1,3530 26,780 1900 2,361 9525 

COPBUsTOP 0 28 21 9 

59.821 96,927 2869 577,3f SjS) 1,2966 26,876 2623 

59.821 7,500 1590 170.7f «i2) 1.3965 26,877 1956 2,303 4510 

rOPBUsTOP 0 29 22 3 

55.760 97,613 2853 575,Of 810) 1,2972 26,867 2617 

55.760 6,602 1902 157.1f 3 9 5) 1,3098 26.067 1920 2.377 0573 

COMBUsTOR 0 30 23 9 

56.296 68.939 3099 573.9( $ A 9) 1,2881 27,Q8« 2605 

56.296 6.259 1722 162,7f 962) 1,5359 27,065 2053 2,208 0536 

COPBUsTQP 0 3l 29 6 

56.301 108,509 2719 573.8f 7 7 0) 1.3033 26,728 2568 

5b.30i 9,212 12 0 9 120,If 31B) 1,3672 26,728 1750 2,782 9760 

COPBUsTOP 0 32 25 2 ' 

36,491 108,982 2718 573,5f 770) 1.3033 26,727 2567 

56,001 a.151 1197 118,5C 3j6) 1,3676 26,726 1795 2,73« 0772 

COPBUsTQP 0 33 26 21 

56.521 40,196 3597 573,Jfi037) 1.2599 27,720 2850 

56.521 6.019 2315 t$5,?f 6 3 2) 1.3057 27,732 2328 1,969 asTl 

COPBUsTOP 0 34 27 21 

56.801 93.962 3595 572,6fi0j6) 1.2595 27,720 2850 

56.801 5.775 2294 t«9.#f 626) 1,3065 27,732 2318 1,9«5 0603 

CO^eUsToP 0 35 28 2i 

57,927 03.BS3 SS9fl 572,ofi0^6) 1,2595 27,720 2809 

57,027 5,629 2281 195,of 62H) 1,3070 27,732 2312 1,999 0622 

COPBUSTOP 0 36 29 21 

57.751 42,867 3590 571.IUO3S) 1,2596 27,720 2098 

57.751 5.160 2204 130,2f fej 1 ) 1,3083 27.732 2294 ?,o38 a b 76 

COPBUsTOP 0 37 30 21 

56»77i 42,355 3566 569,5fi03)j 1.2590 27,720 2806 

58.771 4.912 2221 127.2f 6 0 «) 1,308) 27.732 2283 2.060 4700 


S */A « i/AC POP TP G IvAC PH ETAC 

2,072 0.79676 27,232 0.1339 3914 00,731 143,7 0.22 0,15 

2.073 0,79616 27,232 0,1335 3915 44.666 143,6 q.22 o,1S 

2,085 0.74252 2?,232 0.J472 397s"4J.149 joft.l 0,22 (5,30 

2,086 0.68417 27.232 0,1554 0040 40.399 140,3 0.22 0.28 

2.079 0.63986 27,232 0,1662 0085 39.391 150,0 0.2? 0,23 

2.095 0,54534 27,232 0,1950 4166 34,619 153.7 0,22 0,36 

2,065 0.44697 27,232 0,2379 4291 30,997 157.6 0,22 0,19 

2,053 0,42870 27,232 0,?480 0307 30.242 158,2 0,22 0,14 

2.068 0.40411 27.23? 0.2631 4329 28,417 159.0 0,22 0.22 

2,084 0.30215 27.232 0,2782 4352 26.786 159,6 0,22 0,30 

2,082 0.35840 27,232 0,296b 0376 25.076 160,8 0,22 0,29 

2,122 0.26891 27,232 0,3660 4429 20,366 162,6 0,22 0,67 

2,063 0.28815 27,232 0,3690 9431 21.335 162,7 0,22 0,17 

2,063 0.28600 27,232 0,3717 4434 21,214 162,6 0.22 0,17 

2.181 0.28928 27,232 0,3675 4436 20,550 162,9 0,22 1,00 

2.181 0.28832 27,232 0,3686 4441 20,623 163,1 0,22 1,00 

2.181 0,28768 27,23? 0,3693 4445 20,600 163.2 0,22 1,00 

2.162 0.28331 27,232 0,3753 4454 20,507 163.6 0.22 1,00 

2.103 a.?01M 27,232 0,3777 4467 20,501 163,7 0.22 1,00 
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»EAcitjR » 0069 block 


55 T TmE e 198.600 “ACH 6,0 


7«B,750 TT u 29J5.6 


PAGE 3 


p T H (lAhPA 

fOl'BUsTOP 0 36 31 ?l 

O0.7PJ 22.1)08 3577 567,2(1030) 1,2563 

h0.7Pi 1 .S7S 1970 53,2t 5jO) 1,3160 

CO^eUgTOR 0 39 32 2i 

62.201 02,5fl{ 3575 565.70030) 1,2603 

62.201 0.890 2209 123,Of 6<)0) 1,3096 

COl'aUsToS 0 00 33 21 

60.665 05,568 3565 562,10026) J ,2609 

64.665 6.739 2«0l 2 Cb,9{ 6r3) 1,2999 

COI-BUSTOR 0 01 30 200 

65,00j 02.295 3563 561,6flO?6) 1,2608 

6S.001 10.056 2629 253,17 7p8) 1,2908 

COPBUsTOB RFGEN «2 35 3 

65,00) 02.295 3«01 606,5fllo3) 1,2500 

65,00) 9,950 2795 306,0( 7fi0) 1,2889 

nozzle />£ 03 36 0 

87.277 02.295 3563 561,6(1918) 1.260P 

87.277 0.716 1371 «120,2( 3s7) 1,3086 

•JQ7ZLF- p 0 00 37 0 

87.277- 62.295 3563 561,6(1016) 1,2608 

87.277 0,38j U63 -177,1{ 3fl0) I.J617 

NOZZLE *E REGEN «S 38 0 

87.277 “2.295 3801 606,5(ll 0 3) 1,2500 

87,27? 0.769 1515 *79,9( 3p7) 1.3001 

NQZZLf PO 9FGEN 1 «6 39 0 

87.277 02.295 3801 606,5fHo3) 1,2500 

87.277 0,363 1266 *109,if 3 3 8) 1,3551 

FICTIvF C0NBU5TS 66 59 0 

65,001 258.000 3567 56l,6M(>27) 1,2600 

6S.OOJ 0,383 709 -296,o( InO) 1.3867 

FICUvE N07ZLE 67 60 0 

87.277 20.107 3533 S5l,0(l0i6) 1.2611 

87.277 0.876 1565 .60.t( Oi7) 1.3362 


FPL*T SlU’V MALM vEl S F/A 

27.718 2801 

?7,73l 2160 2,108 5072 2.229 0,29131 

27.721 2803 

27,732 2277 2,066 0700 2,lfll 0.29920 

27.721 2839 

27,732 2000 1,753 0£16 2,175 0,20361 

27.721 2838 

27,732 2070 1,590 3928 2.181 0,26367 
27,710 2920 

27.731 2502 1,620 0128 2,200 0,26367 

27.721 2838 

27.732 1821 3,208 5801 2,181 0.05089 
27.721 2838 

27.732 1685 3,608 6080 2.181 0.03596 

27.710 2920 

27.732 1908 3,160 6029 2,200 0,05089 

27.710 2920 

27.732 1750 3.597 6310 2,200 0.03028 
27,726 2800 

27.732 1328 0,930 6552 2.051 0.06356 
27.721 2827 

27.732 1909 2,839 5531 2.207 0.05o89 


« A/AC KJFTP 0 IVAC Phi £TAC 

27,232 0,^650 4001 2e.9til 163.0 0,22 1,00 

27,232 0,3553 0027 21,670 162.6 0,22 1,00 

27,23? 0,3709 0007 it,5*2 161,8 0.22 1,00 

27,232 0,0632 0005 16,096 161,8 0,22 1,00 

27,232 0,0032 0521 lo,9lo 166,0 0,22 1.00 

27,232 1,9371 5300 «,982 190,6 0,22 1,00 

27.232 2.9566 5036 3,398 199,6 0,22*1.00 

27.232 1,9371 5080 .5,103 201,0 0.22 1,00 

27.232 3,1010 5605 3.362 207,3 0,22 1,00 

27.232 1.6727 S710 6,072 209,7 0,22 1,00 

27.232 1.9371 5117 a 


,710 187 


0,22 '1,00 



quality 



READING a 0069 810CX » 95 TImE s ]98,t>0a 

VfiKS P«1B P-OP P6A 
6,9ftj6»oi l.neoe 00 0,000 «fl,ao5E-0' 

I, D3sS 01 1,080? 00 0.000 -3.595E Ol 
3.07oE 01 2.29SE 00 0.000 -1,72«E OH 
3.5D0E 01 3.946E 00 OoOOO .3,7506 OH 
3,5106 01 3,9606 00 5.660P «o -4.3926 02 

J. 51PE 01 3.9616 00 5.626F O fl -A.S926 02 
3.555? 01 o.OjSt 00 3.556? Ofl -<1.4806 OH 
3,56s? 01 3,9716 00 1.B50F Ofl .4,629? OH 
S,60?6 01 3,9<|0E 00 2.751? Ofl -A.74«t 02 
3,64flH 01 4,2596 00 4.5S9F OQ -4.943E 02 
3.7«j6 01 4,3806 00 6.842F On -5.1B9E OH 
3,73]E 01 4.2306 00 S.137F Oo -5,3036 02 
3.8O3E 01 3.B70E 00 6,005? On -5,5646 02 
3*633? 01 5,4246 00 7,950? On -S.6t>5£ OH 
3.075E 01 7.568E 00 1.457E Oj -5,7846 02 
3,88oF 01 7,fl50£ 00 1.537F Oj .5;788 e 02 
3.90 t E 01 «,93ne 00 1.5626 O t *5,7916 02 
S,93jE 01 1.332E 01 1.S97E Oj -5.842E OH 
3.95nE 01 1.607E 01 1.163F Ol -S.924E 02 
3.98oF 01 1.6966 01 4.725E Ofl -6,148? 02 

R. OOflE 01 1.75RE 01 4.532E Oo -6,3396 02 
0,OU<|E 01 2.081E 01 U.105E Ofl .6.701E 02 
O.OOlE 01 2.089E 01 4.136E Ofl -6.7506 02 
4.1296 01 2.806E 01 3.H06E Ofl -7,8086 OH 
O.lBoE 01 2.0146 Ot 3.H79F Ofl -7.821E 02 
4,136? 01 H.867E 01 3.216? Ofl -7,9076 02 
4.15flE 01 3.»8IE 01 4.0362 Oo -8.Q92E 02 
4.24fcE 01 1.740E Ot 9,699? 0 0 *8.8186 02 
4.40SE 01 3.143E Ot 1.926E Ol -9,2906 02 
«,«3iE Ot 3.341E Ot 2.004? Oj -9.3956 02 

4.«Rfl? 01 3.761E 01 2.168F Oj -9.650E 02 
4.46 0 E Ot 3.76SE 01 H«t7oE Oj -9.652E 02 
4.62 & E 01 2.733E 01 2.665F Oi -9.622E 02 
0,73ljE 01 1,9906 01 3*021E 0) »0,805E 02 
4,73gE Ot 2.000E 01 3.0P5& Ol -8.794E 02 
4.811E 01 2,7306 01 2.505* Oj -8.040E 02 
4.877F 01 2,0706 01 2.070F Ol -7,344? OP 
4.93 oE’ 01 1.720E 01 1.720E Ol *6,fl20£ 02 
5.07JF 01 1.U59E 01 1.459F Oi -S.645E OP 

S. BBiE 01 S.037E 00 8,4372 Oo -4,37BE 02 
5,33iE Ot 7,3176 00 7.317E Oo *4,l73E 02 
5.4062 01 7,4086 00 7.4086 Ofl -3.886E 02 
S»48j>E 01 7,5006 00 7,5006 Oo -3.599E 02 
5«57feE 01 6.66HE 00 6.682?. Ofl -3.2656 02 
5.6256 OI 6.2S9E 00 6.259g Oo -2.731E Q2 
S,63fl2 01 2.2126 00 6.2116 0 fl -2,7146 o2 
5.64 U E 01 2.212E 00 6.0896 Oo -2,6736 02 
5.6526 01 6.019E 00 6.0196 Oo -2.649E 02 
5,68of 01 5.775E 00 5.77SF Oo -2.572E 02 
5,7636 01 S.629E 00 5.629E Oo -2.517E 02 
5.775? 01 5,1606 00 5.160? Oo -2.3706 02 
5,8776 01 4.Q12E 00 4.912? 0 0 -2.254E 02 
6.078E 01 1.575E 00 1.S75F Ofl -2,2466 02 
6.22 0 E 01 4,69"£ 00 4.89ft? 0 0 -2.H46E OH 
6.466E 01 8.739E 00 8,739?.0fl -2.2066 02 
6,5046 01 1,1596 01 9,325? Oo -2.246E OH 


«nACH 4.0 ?! = 748,750 TT b £935,4 

QOX U-IB GS-OB CArfALL 

U.CrOO n.OoO 0,000 2,4706-02 

fl.Oun fl.OOO 0,000 1,6346 u ? 

0,000 0.000 0,000 5,0536 02 

0,000 0.000 0,000 6,804? 1)2 

0,000 0.(100 O.ono 6,848t 0? 

0,000 fl.oon 0.000 6.851E OH 

0,O«>0 0.000 0.060 7,2176 ,'2 

-H.H63E OH -2.H63E OH 0,000 7.5HH6 OH 

-H.H916 02 -2.H916 02 0,000 7,7366 02 

»H.3«7E 02 -2.3476 02 0,000 B.174E 02 

-2.S76E 02 -2.421E OH -1.5506 01 B.7J3E 02 

-2,6686 02 -2,4446 02 -2,0436 01 9,0566 OH 

-2,89mE 02 -2,5746 0? -3.195F 01 9.P42E 02 

-H.992E OH -2,6246 OH -3.673E 01 t.OlBE 03 

-3,1376 OH -2.7036 OH -4.336F 01 1.065E oS 

• 3.155E OH -2.714E 02 *4,416?. 01 1.07 IK 03 

•3,2336 02 -H.738E 02 -4.74SE 01 1,0956 03 

-3.349E 02 -2.8286 02 *5,2166 01 1.1H9E 03 

-3.426E "2 -2.875E OH -5.504E Ot 1.151E OS 

-3*5526 02 -2.955E 02 -5,9696 01 1,1866 03 

-3.640F 02 -3,OISE 02 -6,2686 01 1,2106 03 

-3.8266 OH -3.1366 02 -6.9056 01 1,2576 03 

-3.831E 02 -3.139E 02 -6.922E 01 1,258? 03 

-4.4056 OH -3.439E 02 -9,6616 01 1,361£ 03 

-4,4146 02 -3.0436 02 -9,7076 01 1.362E 03 

-4.4666 02 «3,4o 7£ n2 -1,0016 02 1,3706 03 

-4,5896 02 -3.5206 02 -1,0696 02 1.3876 03 

-S.620E 03 -3.54S6 02 "1.672F 02 1,5026 03 

-7.946E 02 -5.0176 02 -2,9306 02 1.698E 03 

-8,3236 02 »5*2o7e 02 -3,116E 02 1,726E 03 

-9,169? 02 -5.645E 02 -3.S24E 02 1.785E 03 

-9.1766 02 -5.449E 02 <*3.5286 02 1,7856 OS 

•1,1796 03 -6.969E 02 -4,8196 OH 1.965E 03 

•1.3626 03 -7.839E 02 -3.7796 OH 2,0956 03 

*1,3646 03 -7,8486 03 -5,7896 02 2,0966 03 

•1.493E 03 *8.4606 02 -6,4726 02 2.195E 03 

-1,5936 03 -S.946E 02 -6.979E 02 2.?77fc 03 

-1.6666 03 -9.3186 02 -7,3446 02 2,344? 03 

■1,8406 03 -1.023E 03 -B.163E 02 2.5216 03 

-2.046E 03 -1.1396 03 -9,0696 02 2,788? oJ 

.2,0886 03 -1.1636 03 -9,242? 02 3,8526 03 

•2.146E 03 -1.197E 03 -9,4926 02 2.947E 03 

-2,2016 03 -1.2286 o3 -9.736E 02 3.045E 03 

-2.264E 03 -1.H6H? 0 3 -1,0026 03 3,165? 03 

-2,2936 03 -1.276E 03 -1.017E 03 3.209E o3 

-H.296E 03 -1.2786 03 *1,0166 03 3.H16E 03 

-2,3046 03 -1,2826 03 -1,0226 03 3.234E 03 

-2,3086 03 -1.284E 03 *1,0256 03 3.H45? 03 

-2.323E 03 -1,2916 03 -1.032E 03 3.280E 03 

-2,3356 03 -1.H97E 03 -1,0396 03 3,309£ 03 

-2.J70F 03 -1.312E 03 -1.058F OJ 3.402E 03 

-2,4126 03 -1.330E 03 -1.083E 03 3,53?E 03 

-2.475F 03 -1*351? 03 -1.124F 03 3,790? 03 

-H.517E 03 =1,3646 flj -UiSJF OS 3,9726 03 

-2,8146 03 -1.395E 03 -1,2196 03 4,?09? 03 

•2,6316 03 -1.401E 03 -1.H30F 03 u,S37? D3 


PAGE a 

d -1 )■ / P 5 (> F-1P/PT0 P-08/PSC P-0P/P70 

2.817E Oil 1.442E-03 1,000 0.000 

H. 81/6 00 1,4426-03 0,000 O.flUO 

5,9?bP Of 3.0656-03 0.000 0,900 

I. 0H9F 0) 5,2796-03 0,01-0 0,000 

t.OJJE «1 5,2696-03 1.476E 01 7.659E-0J 

1,i>33E 01 5,290E«(j3 1.487F 01 7,5l4E*03 

1,44/P r>! 5,38?fc-03 9.H75E 00 4.7496-UJ 

1,016F 01 5,3036-03 4,0256 00 2,4716*03 

1.028F Ol 5,2626-03 7,1746 00 3.674E-03 

l.lllE 01 5,6866-03 1,1896 01 8.069E-03 

1,1426 01 5.8506-03 1,7846 01 9,1386*03 

1 -10 36 01 5.6496-03 H.122E 0} 1 .0876*02 

1,0496 01 5.1896.03 2,088? 01 1.089E-02 

1.415F Ol 7.244E-03 2,0746 01 1,062E*02 

I.979E Cl 1,0136-02 3,8016 01 1,9466-02 

2.0486 01 1,0466-02 4,0106 01 2.0536-02 

а, 329?. 01 1,1936-02 4.074? 0} 2.086E-02 

3,47«E 01 1,779£-02 4,1676 01 2,134E*02 

4.19JE 01 2,147E-02 3,0346 01 1.554E-02 

4.423601 2,2856-02 1,2326 Ol 6,3116-03 
4,575? Ol 2.343E-02 1.182E 01 6.053E-03 
5,4296 01 2.7896*02 l.flBlE 01 5,536E*0S 

3,4506 01’ 2.7916*02 1.0796 01 5.5236*03 

7,3196 01 3.7486*02 6.576E 00 4,39£E*03 

7.3406 01 3.7S9E-02 8.551F 00 4.379E-03 

7,470? 01 3,0306-02 6,J07E 00 4.2956*03 

7.776F 01 3.982E-02 1,0536 Ol S.391E*03 

4,5386 01 2.3246*02 2,S30E 01 1,2956*02 

б, 197? 01 o, 197E*02 5.023E 01 2,5726*02 

8,7146 01 4.4626*02 S.226E 01 2,6766*02 

5,811E 91 5,0246*02 5.6566 01 2.896E.02 

9,82oE 01 5,9286-02 5.660E OJ 2,898E-02 

7,1276 01 3.649E-02 6.951E 01 3.559E-02 

5.1906 01 2.6S8E-02 7.86o6 OJ 4,0356*02 

5,2176 01 2,6716*02 7.890E 01 4,0406*02 

7,12 IE 01 3•6 466-02 6,5346 01 3,2466*02 

S.398E 01 2.764E-02 5.39BE 01 2.7646*02 

4,4876 01 2.2986*02 4,4876 01 2,29BE*02 

3,BOSE 01 U948E-02 3.805E 01 1 ,948E*02 

2,2016 01 1.1276*02 2.201E Ol 1,127E*02 

1,9096 01 9.77SE-03 1,909F 01 9,773?.oJ 

1,9326 01 9,8946*03 1,9326 01 4,8946*03 

1,9566 oi 1.0026*02 1,9566 01 i,002E*02 

1,7436 01 8.9246*03 1.7436 OJ 8.9246-03 

1.6326 01 R.359E-03 1.632E 01 8,3596-03 

5.77}F 00 2.9556*03 1,6206 01 8,2956*03 

5.771? do 2.955E-03 1.588F. 01 8.13PE-OS 

1.570F 01 8,0396-03 U570E 01 0,0396*03 

1,5066 01 7.7136-03 1.506E 01 7,713E*03 

1.468F 01 7.517E-03 1,4666 <M 7.517E-03 

1.3466 01 6.891E-03 I.3-46E 01 6.S9tE*03 

1.281? 01 6.5616*03 1.281E 01 6.561E*03 

4.108E 00 2.1046-03 U.108E 00 2,lO4E*03 

1.276? 01 6.5366-03 1.2766 OJ 6,5366*03 

2.279E 01 1,167?.02 2,2796 01 1,1676-02 

3,0226 01 1 ,5486-02 2.4326 Ol 1,2456*02 
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PAGt 5 

go 

iUBs 


P-IR 


p-ne 


PO# 


QOX 


«-IP 


3-nt 

C4"»U 

p.TH/PSO 

p-18/pto 

P-06/P80 

P-CR/PTO 

6,5obE 

m 

1.1596 

01 

9.388? 

0(1 ■ 


02 

-2,6336 

ni 

-1,"026 

OS -1 

.2316 

03 9, 

.392E 

i)3 

3,0226 

01 

1.5466-03 

2.9C9F 

01 

1,2596-02 


6.52PE 

01 

1.090E 

01 

9.700P 

Oo ' 

•2.246E 

02 

-2.6916 

03 

-1.9056 

03 -1 

.2376 

03 9 

.3686 

03 

2,8“9E 

<•1 

1.9566-02 

2.S30E 

01 

1,2956-02 


6.69UF 

01 

5.230F. 


5.990F 

On < 

.1.360F 

02 

-2.697F 

03 

-1.025E 

03 -1 

,271P 

n3 9 

,583E 

03 

1 .369E 

01 

6.9856-03 

1.562E 

01 

r.ooce-os 


6.76iE 

01 

3,9856 

00 

3.082E 

On ■ 

.0.6396 

01 

-2.7126 

03 

-1.8316 

03 -1 

*281F 

03 9 

,6656 

OS 

9.090F 

00 

9.6556-03 

8,0906 

no 

9.U7E-03 


6.83sF 

01 

1,4806 

00 

3.0556 

no 

2,97«E 

01 

-2.730E 

03 

-t.«37E 

03 -1 

,293F 

03 9 

,7606 

y 3 

2.BA0P 


1.9776-03 

7.969E 

00 

9,081E-03 


6,9loE 

01 

1.515E 

oo 

3.030F 

no 

8.6246 

01 

-2.752E 

OS 

-1.9916 

03 -t 

.3116 

03 « 

.BOftfc 

03 

3,9526 

no 

2,0346-03 

7.903E 

00 

4,0976-03 


6.971F 

01 

1.505E 

00 

2.9136 

on 

1,3366 

02 

-2.772E 

fl3 

•1,0486 

03 -1 

.328F 

03 9 

,9226 

03 

9,0 3oE 

00 

2.063E-03 

7.597E 

00 

3,8906-03 


7.066 f 

01 

1.363E 

00 

2.730E 

»n 

1 ,990E 

02 

-2.8016 

03 

-1.04AE 

03 -1 

.3596 

03 5 

.036E 

03 

3.559E 

00 

1.820E-03 

7.121F 

0(1 

3.696E-03 


7.in<)E 

01 

1.2806 

00 

2.“656 

no 

2.?S«r 

02 

-2,8136 

03 

-1. a 99£ 

03 -1 

,3ME 

(13 5 

,08«E 

“3 

3.339E 

GO 

1.7106-U3 

6.928F 

00 

3,2926-03 


7.H62E 

01 

l,339g 

00 

1.S20F 

oo 

3.01OE 

02 

•2,8436 

03 

-l.«S3E 

03 -1 

.3906 

03 5 

,2/3E 

03 

3,2326 

00 

1.655E-03 

3.965E 

00 

2,0306-03 


7.277E 

01 

1,3356 

00 

1.083F 

oo 

3.073E 

02 

■2,8466 

03 

-1 , U 53E 

03 -1 

.392F 

03 5 

.2906 

03 

3,22 IF 

00 

1.6996.03 

3.867E 

00 

1,9806-03 


7.3S2S 

01 

1.198E 

00 

1.2956 

no 

3,5206 

02 

-2.858E 

03 

-1.955E 

03 -1 

.9036 

03 5 

.1796 

U3 

2.99SE 

00 

1.53«t«03 

3.378E 

00 

1.730E-U3 


7.3S2E 

01 

l.iflBe 

00 

U29UF 

Oo 

3.545E 

02 

-2.856E 

03 

-1.9&5E 

03 -1 

,9036 

03 5 

,375E 

03 

2 ,99«e 

00 

1.5336-03 

3.375F 

00 

1,7286-03 


7.4»sF 

01 

9.950E* 

•01 

0.000 


3.771F 

02 

•2.884E 

03 

-1.«58E 

03 -1 

.9266 

03 5 

,«27E 

03 

2.S95E 

00 

1.3296-03 

0,000 


0.000 


7.77oE 

01 

9.850E. 

■01 

0,000 


0.167E 

02 

-2.8896 

03 

-1.«63E 

03 -1 

.926F 

03 5 

.525E 

03 

2.569E 

00 

1,3166-03 

0.000 


0,000 


8,ifcoE 

01 

1.290E 

00 

0,000 


0,6536 

02 

.2,8956 

03 

•l.UbSE 

03 -1 

. 9 26 E 

03 5 

,630E 

03 

3,3656 

00 

1.723E-03 

0,000 


0,000 


a.<j<ijE 

01 

1.185E 

00 

0,000 


0.9286 

02 

-2,9006 

03 

-1.9736 

03 -1 

.9266 

03 5 

,6896 

03 

3.091F 

00 

1,5836-03 

0.000 


0.000 


8.7276 

01 

1,3206 

00 

0.000 


5.2306 

02 

•2,9096 

03 

-1.982E 

03 -1 

.9266 

03 9 

.707E 

OS 

3.993E 

00 

1.7636-03 

0,000 


0,000 


8,72eE 

01 

1.320E 

00 

0.000 


5.231E 

02 

-2,9096 

03 

-1.0826 

03 -1 

. 9266 

03 5 

,707E 

03 

3.949E 

no 

1,7636-03 

0.000 


0,000 
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«t<crwfi a 0049 BLOCK a 95 rlvH a 199.409 «AC* 6,0 ?* 

* [infiifi CLIP Aft C? MC 


4,04i>f. 01 l.USt 02 1,112? Os 2,26Of-03 4,4VJf-02 
«.04lE 01 1,<J89E-01 l.U«F 0 ? 2.5266-03 3.5J1F.02 
4.U9E 01 1,7776 01 1.292E 0 2 2,6706-03 4.0766*02 

O.lSoE Ot 1,9236-01 1,2946 0 2 ' 2,459g«03 M.327E-02 

4.136F 01 1,?13E 00 1,306? 0 2 2,4336-03 4,«otf-02 

4,l5o? M 2.S73E 00 1.333F 0? 2,A48t-C3 4,5706-02 

4.2666 01 l,789e 01 1,5116 0? 2,5086-03 3,7986-02 


4,4081 01 P.871E 01 l,79bf 0? 2.557E.03 5,58i]6»02 


4.43 j E 

01 

3,7496 

00 

1.835? 

OJ 

2.5706-03 

5,7246-02 

4,48oE 

01 

7.8126 

oo 

1.9136 

°2 

2,6086-03 

S,975E«02 

4.600? 

01 

6,24 0£, 

■02 

1.9146 

0 ? 

2.6516-03 

5,8896.02 

4.626? 

01 

2,298£ 

01 

2,144 F 

0 ? 

2.6476-03 

5,4556-02 

4.73,6 

01 

1,5616 

01 

2 . 300 ? 

03 

2.579E-03 

5,2416-02 

4.732E 

01 

1.527£. 

■ 01 

2.3016 

0 ? 

2.646E-03 

5.136E.02 

4.81,E 

01 

1.113E 

01 

2.4136 

8? 

2.627E-03 

5,2176-02 

4.87 7 e 

01 

8,9576 

00 

2.5026 

0 2 

2.6866-03 

4,333E-02 

4.9306 

or 

7.010E 

00 

2.5726 

02 

2.6006-03 

3.8896-02 

5.07 ,g 

01 

1.670E 

01 

2,739? 

0? 

2,4056-03 

3.471E-02 

5.2816 

01 

2.1606 

01 

2.9556 

o? 

2.459E-03 

2.2786-02 

5.33,6' 

01 

4,6166 

00 

3.0016 

0 ? 

2.272E.03 

2.1346-02 

5,4066 

01 

6.282E 

00 

3,0646 

Oj 

2.199E-03 

2.167E-02 

5.4036 

01 

-6.0046 

00 

3.1246 

0 ? 

2.2696-03* 

2,1226-02 

5,5766 

01 

7,2326 

00 

3.197E 

02 

2.3176-03 

1.9006-02 

5,6256 

01 

2.3196 

00 

3,2206 

Op 

2.279E-03 

1.725E.02 

5,63 0 F 

01 

3.4476. 

.01 

3.2236 

"2 

2.4146-03 

1.2456-02 

5,64flF 

01 

8,4976. 

■ 01 

3.2336 

«2 

2,0816-03 

1 0 3326-02 

5,65 2 E 

01 

5,222E-0 V 

3.237E 

0? 

2.8Q6E-0S 

1,4436-02 

5.6B 0 E 

01 

2,0586 

00 

3,2506 

0? 

2.7996-03 

1.401E-02 

5.70jF 

01 

1.6656 

00 

3,2746 

02 

2.793E-03 

1.375E-02 

5.77 5 E 

01 

5,33 IE 

00 

3.3286 

°2 

2,7856-03 

U289E-02 

5.8776 

01 

7,4876 

00 

3,402? 

o? 

2,7806*03 

i.2426-02 

6,07?? 

01 

1.629& 

01 

3.565F 

°2 

3,0246-03 

5.187E-03 

6.22oE 

01 

1,1646 

01 

3,6846 

02 

2.775E-03 

1.2416-02 

6.4666 

01 

1.7656 

01 

3.8626 

«2 

2.8O7E-03 

1.820E-02 

6,50(j6 

01 

2,3776 

00 

3.6866 

02 

2,8776-03 

1,9806-02 

6,50aF. 

.01 

2.4796, 

•01 

3.688E 

02 

2,9356-03 

2,0256-02 

6.5286 

01 

1.2886 

00 

3.9016 

0? 

2,9326-03 

2.0056-02 

6,6986 

01 

9.759E 

00 

3,9996 

«2 

2,P17E-03 

1.36BE-02 

6.76,6 

01 

2.921E 

00 

4,0266 

02 

2,7236-03 

9.430E-03 

6.836E 

01 

2.6696 

06 

4.05SE 

02 

?.6546-03 

7,3876.03 

6 .9 106 

01 

2 . 218 £ 

00 

4.0776 

0? 

2,6476-03 

7.1816-03 

6.97,E 

01 

1.8556 

00 

4,09bf 

02 

2,6426-03 

7.0736-03 

7,0666 


2,7796 

00 

4.123E 

02 

2.625E-03 

6,6306-03 

7.104? 

01 

t.1996 

00 

4,135? 

op 

2,609E-03 

6.2026-03 

7,2636 

01 

3.777E 

00 

4,173? 

»2 

2.555E-03 

A.913E-03 

7.277E 

01 

3.1896. 

•01 

“.1786 

02 

2,5516-03 

4.8556-03 

7t353E 

01 

1.504E 

00 

4.1916 

02 

2,5296*03 

4.467E-03 

7,35 2 f 

01 

2.7836, 

>03 

4,l9i? 

02 

2.5296-03 

4,4666-03 

7,48 S e 

01 

fl.346E> 

.01 

4.200F 

°2 

2,4076-03 

J.801E-03 

7.77n6 

01 

1.4066 

00 

4.2146 

0? 

2.4726-03 

3.751E-03 

6,16oE 

01 

1.6906 

00 

4.2316 

02 

2.5026-03 

4.58BP-03 

8.44,6 

01 

9,2936. 

• 01 

4,2416 

02 

2.4766-03 

4.2776-03 

8.727F 

01 

3,8746’ 

<01 

4.245? 

02 

2,4836*03 

4,6256-03 

8,7?8E 

01 

n.oon 


4.2456,0? 

2.4836-03 

4,6286.03 


748.750 Ti 


2935, 
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READING c 0Q69 hLf>CK 


9*5 -jImF a 19A.604 


>T a 7«6.750 


2936. 


PAGE 7 


RA-JFT pfRFORMANCE 


fc'iGlNf PERpOHMANCF 


CALCUl ATFD THRUST....... 92, CU8 FJ 

MEASU B FD THRUST.....,,,,,,,... CL6F) 

CALCULATED SPECIFIC IMPULSE....I. 513. (LRF-SEr/LpM) 

MEASURED SPECIPIC IMPULSE..,,.,.,,. -«16, atJF-SEC/LtJP) 

CALCU(»TE0 THRUST COEFFICIENT,........... 0.0371 

V EasurED THRUST COEFFICIENT,.,,,.,,,,,,,, -,0301 


REGENFRATTVE-COOLED fMGIhE PERFORMANCE 
CAl chlatfd 

stream THRUST..... 5295, 

»'ET ThPUST .. 270. 

SPECIFIC IMPULSE,,.,,,,.1500, 

thrust coefficient.,,.;.o.iobs 


CL8F) 

(LBF) 

(LBF-8EC/LBM) 


A MG I £ OF ATTACR ..... 0,000 fOMjREES) 

HASS PL n P RATTO.,,,...,,,. . 0.9898 

AUDITIVE DRAG COEFFICIENT.... 0,0000 

limiting pressure recovery ffficiency,,,, o.iseo 

OFLTA PT2 ..... 0,1207 fpsn 

TOTAL PGESS'iRF RfrcwtRY - St PERSl > JT ,., . , 0.305? 

TOTAL PRESSi'RF RECOVERY - 8UBSCA1C,,,,,., 0.1*10 
INLFT PROCESS EFfJCTENLV - SUPfcRSOKIC,,.. 0.8859 
INLFT PROCESS EFFICIENCY - SU8S0MC..,.,. 0,9037 
KINETIC ENERGY FFFlr IFnCY • SUPFhSQNJf,,. n.9341 

ktnF.TIC ENERGY EFFICIENCY ■ St bSCA 1C. 0.6895 

£M W ALPY AT PO - SUPERSONIC,. -3.59 !BTU/LBt*) 

ENTHALPY AT PO - SUPSOMC, , . , .... 27.02 (6TU/LBIO 


MOMENTUM AnD FORCES 


INLET FRICTION DRAG.,.,,,,, * 




INLET MOMENTUM CHANGE. 




COMBUSTOR FRICTION DRAG.I. 




COMBUsTOP STRUT DRAG....., 







(LBF) 

NOZZLE FRICTION DRAG,......... 


... 35,85 

NOZZLE STRUT DRAG....,. 




NOZZLE MOMENTUM CHANGE,., 


... 712. 


NOZZLE PRESSURE INTEGRAL,... 


... 74R, 

(1 B?) 

EXTERNAL FRICTION drag. 



(LBF) 

FXTEPn*L PRESSURE INTEGRAL,,, 


III *0, 

(LSF) 

TOTAL EXTERNAL drag.... 

TOTAL STPUT drag.... 


... -1070. 
... 6,26 

(LBF) 

(LBF) 

CALCULATED load cell force,.,, 
measured load cell force.. 


... •1180, 
-2165. 
... -2332. 

(LBF) 

(LBF) 

(LBF) 

FUEL VACUUM SPECIFIC IMPULSE 

•T.oV 




CUMOUSTCP 

FUEL-AIR RATIO,,. 0,0066 

EQUIVALENCE RATIO... 0,220 

COM&U8TCIR EFFICIENCY,,,,1,000 

TOTAL PRESSURE RATIO....... 0,1637 

COMRUSTOR EFFECTIVENESS,,,,,. 0.8138 

IMJECTOR OISCHARGE COEFFICIENTS 0,8321. 0.70U4, 


N027LF 

VACUUM 6TREAM THRUST COFFFKIEM • Cg,.., 0,9650 
NOZZLE COFFFirlFM . ... 0,9062 


PROCESS EFFICIENCY. .... 0.6066 

KTNFTIC ENERGY EFFICIENCY.0,9202 


STATI0«S 


FUEI INJECTORS 


N0MIN 4 l fOF'L LEADING EDGE,,,,... 

SPIKE TRANSLATION,,,,,.,,,,. , .... .... 

INLET THROAT,,.,,,,,,,. 

COK LEADING EDGE..,,.,,,. 

nqZZLe SHKOUO TRAILING EDGE,,., .. 

NOZZLE PLUG TRAILING EDGE.,'.. 

STRUT LEADING EDGfc,. 

STRUT TRAILING EDGE,,,, 

COMBUSTOR EXIT..... 


34,684 (IN) 
0,3009 (IN) 
40,400 (IN) 
35,185 (IN) 
73,525 (IN) 
87,277 (IN) 
56.041 (IN) 
65.041 (IN) 
65,041 (IN) 


INJECTORS 

1A 

IB 

1C 

2A 

2C 

3A 

38 


STATION 

40,400 

41,266 

44,300 

48.761 

46,250 

54,051 

56,236 

44,786 


VALVE 


e 
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P T h <UMNA HCV^T bONV hACH 

wivd T'JNWfcL 1 0 5 

O.OOo 769.999 3056 687,3( 3}2) 1,2920 28,860 2607 

O.OOo 0,603 6x9 .28,5( InD 1.J989 26.659 1005 5,957 

5PIKF TJP NS 203 

0,6fto 18,062 3056 bP7,3t 81?1 1,2918 28,859 260? 

0.600 to.222 2961 b66,9( 791) 1,29«1 28,859 2579 0,610 

WJA'C Tl'MMEL 3 0 0 

0,000 769,999 3056 687,3( 8i2) 1,2920 28,860 2607 

0,000 0,381 612 «S0,1( 99) 1.3988 28.859 997 6,012 

SPI6F TIP NS 600 

0.60o 18,062 30S« 687,3( Si?) 1,2918 28,859 2607 

0,60o 16,381 2967 666 ,V( 7q3) 1,2939 28,859 2560 0,39) 

INLET THROAT 506 

60.600 295,938 2989 667,4< 793) 1,2960 28,859 2581 

60.600 15.908 166* 233,7C 3*3) 1.35o7 20,859 1807 2,522 

InLET UpaRSK 603 

80.600 295.936 2969 667,4( 7gS) 1,2960 28,859 2561 

60.600 13,666 1«09 218,7( 3fl8) 1,3560 28,659 1813 2,613 

INLET PNN'RSK 7 0 6 

60.600 126,508 2989 667,6( 793) 1,2960 28,659 2561 

60.600 106,960 2B87 636,61 7*3) 1.2972 28,859 2560 0,688 

COMBUSTOR 0 8 1 21 

60,610 268,355 2969 6*9,5/ 8 t 6) 1,2963 27,635 2622 

60,610 12,875 1«27 219,7( 3*0) 1.3561 27,635 1865 2,S6« 

COMBUSTOR 0 9 2 2l 

61,28a 188,378 2880 672,21 8j6) 1,3000 26,527 2669 

61,28a 15,879 1572 269.7C 6 2 S> 1,2677 26,527 1993 2,252 

CONBKsTOR 0 16 3 21 

61,296 196.798 2860 672,2( 0l2) 1,3019 26,685 2*35 

81,29a 15.913 1530 270.20 6 t 3> 1,3503 26.685 1970 2,277 

COI'BUbTOR 0 11 6 21 

61.359 195,672 2836 *Tl,9( 8j0) 1,3022 26,679 2632 

81.359 16,137 1536 273,1( 6i8) 1.3502 26,679 1978 2,265 

COMBUSTOR 0 12 5 21 

81.500 191.586 2831 671.3f 8 0 9) 1,3023 26,678 2631 

61.500 . 17,583 1575 285.6( 8g6) 1,3680 26,678 1997 2,201 

COPBUsTOR 0 13 6 21 

82,660 172,869 2815 666,2C 8 0 «) 1,3026 26,678 2626 

62,6*0 19,086 1662 306,8/ 6aS) 1,3668 26.678 2036 2.089 

COP8USTQR 0 18 7 8 

66,079 119,565 3603 656,30 9fl3> 1,2767 27,163 28)8 

68,079 39,3f>7 2*55 609,0( 7«5) 1,2998 27,166 2513 1,396 

COMBUSTOR 0 IS 8 3 

66.310 117,560 3638 632,gt 9g6) 1,2728 27,211 2828 

66.310 60,925 2721 815.7/ 7b5) 1.2970 27.216 2539 1,355 

CCPBUsTOR 0 16 9 3 

06,7«a 113.860 3693 *67,3/10)0) 1,2698 27,291 2663 

a<,.79a 66.186 283B 629,7( 8 0 1) 1,2922 27,296 2585 1 ,277 

COP8U3TOR 0 17 10 2 

66.800 113,788 J693 667,2(l0i0) 1.2698 27,291 2863 ’ 

68.800 86,229 2839 630,0/ 6 0 1) 1,2921 27,296 2585 1.27* 

rOPBL'StOR 0 18 11 6 

66.250 106,391 3150 *86.7/ 9 7 9) 1,2*76 28,«0S 2869 

86.25(1 61,857 2583 63a,9/ 77)) ),J07P 26,oO* asso 1,262 


VEL 5 o/A - A/AC POPTP L IVAL PhT t TAC 
5985 1.033 0,10767 27.000 0.98)2 5125 9,995 189,b 

1057 2,090 0,107«7 27,000 0,9612 6966 1,766 1P3.6 

5991 1.833 0,10332 25,9*5 0.98)2 6931 9,620 189.9 

1009 2,090 0,10332 25,9*5 O,oei2 6931 1.620 189.9 

6658 1,891 0,96382 27,00« 0,1)17 6366 68,326 J61.6 

6738 1.891 0.85802 27.008 0.1229 6608 63.182 163,2 

1260 1,950 0,85802 27.008 9,1229 6608 16,535 163,2 

676fl 1,970 0,96696 27,102 0,1117 6365 69,8)6 161,0 0,12 0,07 

6688 2.087 0,95282 27,192 0.1116 6266 66,658 156,2 0,23 0,06 

8685 2,060 0,95215 27,192 0,1115 6265 66,363 156.I 0,23 0,01 

6667 2.060 0,95366 27,192 0,)113 6236 66,202 155.8 0.23 0,00 

8396 2,081 0,95363 27,192 0,1113 6215 65,125 155,0 0,23 0.00 

6253 2.067 0,96622 27,192 0,1126 6166 62,601 152,8 0,23 0,00 

3503 2,116 0,91292 27,192 0.1163 6133 89,696 152,0 0.23 0,57 

3600 2,119 0,91123 27,192 0,1165 6129 60,716 15l,8 0,23 0,61 

3299 2.12a 0,90721 27,192 0,1170 6113 66,51/ 151.3 0.23 0,68 

3297 2,126 0.90722 27,192 0,1 170 8112 66,689 151.2 0,23 0,68 

3255 2,289 0,86168 27,396 0,1282 6102 63,577 ]09,e o,«8 0,2b 




»E*OlwP, a 0069 fjUOtK s UP TtwE or ?12,1C4 .1«CH 


7 49,999 tt 
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COPBUsTl^ 0 19 

40,260 10b. 1U0 3151 

«b,26a 4l,<»41 2544 

COI'Bi'sToe 0 20 
47.31a lflUOil 3305 
47,31a "U.123 2686 

copen8 T t>R o 2i 

47.319 100,980 3307 

47.319 4(5.119 2667 

COMBUSTOR 0 22 

46,11a 47,614 3413 

46,11a 36.206 2738 

COMBUSTOR 0 23 

46.759 4J.9J0 3175 

46.759 31,077 2462 

COMBUSTOR 0 24 

48,769 91.890 3176 

40,769- 31,000 2462 

CORBIJsTuR 0 25 

49.299 °2.659 .3198 

49.299 26,667 2405 

COMBUsTOR 0 26 

30,709 RJ.362 3"27 

30,709 23,137 2372 

C0 m BU$TQR 0 27 

O © S2.809 79,626 3652 

**( £5 32.609 16.262 2686 

COR6U3TOR 0 26 

53.309 71,663 3749 

53,304 18,075 2760 

C0*BUsTDR 0 29 

54,039 69,999 3792 

54,059 16.585 2760 

CQM8U3TOR 0 30 

34.819 69.068 3609 

54.819 15.075 2732 

CopBUrT^R 0 31 

55.760 67.750 3835 

55.76a 13.631 2724 

CORBUgTOR 0 32 

56,24/j 52,440 4247 

S6.24 fl 12,889 323? 

COMBUSTOR 0 33 

56.299 61,970 3873 

56.299 9,690 2617 

COMBUSTOR 0 34 

56.439 61.937 3876 

56.439 9,702 2614 

COMBUSTOR 0 35 

56.519 «i,9<;i 4828 

56.519 12.467 J985 

COMBL'STOR 0 36 

56,799 43,993 4826 

56,799 12.037 39S0 

COMBUSTOR 0 37 

37.025 “3.906 4025 

57.02s 11.558 3930 



H GAMMA HPl"! SHNV 

12 2 

646,Sf 9 7 9) l.?«76 24.846 jfiaif 
434,71 T 7 13 1,3077 24.047 2580 1 

13 4 

634,2(10293 1,2797 25.041 2098 

415.3( 8t6} 1.3005 25.043 2633 l 

14 2 

634.1(1030) 1,2797 25,043 2890 

415.2( 8)7) 1,3005 25,045 26J4 1 

15 4 

625,3(lO fc 5) 1.2741 25,181 2930 

385.3( 832) 1.2970 25,184 2648 t 

16 5 

627.0(1051) 1.280b 23.359 2949 

362.8 ( 7r2) 1.3106 23.361 2621 1 

17 2 

62b,9()O5 1} 1.286b 23.360 29«9 
562,2( 791) 1,3106 23.362 2620 1 

18 3 

621.9(i0g9) 1.2854 23.393 3956 

329.0( 771) 1.3121 23,395 2590 > 

19 A 

610.2(1139) 1,2737 23,648 30?9 

288.8( 82*) J.3030 23,652 2634 1 

20 4 

595,8(12]9) 1.2613 23,914 3093 
226.5( 8b2J 1,2957 23.924 2689 1 

21 4 

592,8(1253) 1,2537 24.023 3121 

222,2( 897) 1.2907 24,036 2729 ! 

22 4 

588,5(1268) 1,2530 24,080 3132 

199,b( 896) 1,2900 24,09b 2724 1 

23 S 

584.4(1274) 1,2919 24,109 5136 

17S.SC 002) 1.2908 24.126 2706 ! 

24 3 

579,8(l2fi3) 1,2502 24,148 3142 

109,9(,8 7 2) 1.2913 24,167 2690 1 

25 5 

577,6(1431) 1,2215 24,606 3238 

155,6(1048) 1,2663 24,671 2872 1 

26 5 

577,4(1297) 1,2470 24,196 3151 

92.S( 832) 1,29fl4 24,218 2637 1 

27 3 

576,8(1298) 1,2472 24.200 3152 
89.4f fljt) 1,2944 24,2?3 2635 1 

28 21 

576.5(1641) 1.1729 25,293 3337 
142.4(13]4) 1.2145 25.5S4 3060 I 

29 21 

575,4(!6ul) 1,1730 25,284 3336 
130,4()3p4) 1.2)59 25.559 3060 1 

30 21 , 

S7«.5(l6afl) 1.17J1 ?S,2B5 3336 
117.8(1293) 1.2176 25.563 3051 1 


MACH VEL S c/4 4 A/AC 

.262 3255 2.249 0,06097 27,39“ r.,1242 
.257 3309 2.263 0.B0126 27.390 0,1335 
•?57 3310 2.263 0.80089 27,390 n.1335 
,309 3466 2.272 0,74672 27,394 0,1432 
.387 3635 2.380 0,69364 27,573 0,1552 
,389 3639 2,380 0,69274 27.S73 0,1554 
,478 3628 2.382 0.64788 27.573 0,1662 
,511 4010 2.406 0,55216 27,373 0.1950 
.599 4299 2.428 0.45256 27,573 0.2379 
.978 4306 2,436 0,43407 27,573 0.2480 
,619 4411 2.440 0,40917 27,673 0,?631 
,672 4524 2.442 0.38692 27,573 0,2782 
,724 4638 2.444 0.36292 27,973 0,2966 
.600 4590 2.483 0,29263 27,573 0,3679 
.868 4926 2.453 0,29170 27,573 0,3691 
,874 4939 2,453 0,28976 27,573 0,3715 
.519 4661 2.510 0,29295 2?.573 0,3675 
,542 4719 2,509 0,29193 27,573 0,3688 
.567 4781 2.509 0,29143 27,573 0,3694 


MUMTM a IvAC PHI El“C 

4103 43,555 149,b 0,uH o,2b 

4) 69 41,206 152.9 0,48 0,35 

4190 41,192 153.0 0,48 0,35 

4279 6it,216 156,2 0.48 0,41 

4351 39,188 157.8 0,71 0,25 

4352 39,174 157.6 0,71 0,26 

<*425 38,544 160,5 0,71 0,27 

4592 34.412 166,5 0,71 0,36 

4797 30.234 174,0 0,71 0,45 

4839 29,049 175.5 0.71 0,49 

4898 28.049 177.6 0,71 0,51 

4952 27,205 179,6 0,71 0,52 

5010 26,157 181,7 0,71 0,54 

5153 20,900 186,9 0,71 0,70 

5156 22,330 187,0 0,71 0,55 

5tb3 22,239 187.3 0.71 0,55 

5168 21,219 ]87,ft 0,71 1,00 

5) 61 21.410 187,9 0,71 1,00 

5191 21 .OSS" 188.3 0,71 1.00 
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BtADJ^G b o<>64 Slocb = IU T IpF s 212,lu" -iAf h 

p T », ( 14 "HA f» 01 >T 50 NV HACH VPt 

CC’P'BUslOB 0 3* M J1 

t >T,7tX) "2,794 dbiP 571,9(1*38] 1,173(1 25.285 333« 

57.7"9 10.020 3""5 66,302*1) 1,2223 25.57S 3023 l.sxl aoSo 

COPei'SlOP 0 39 32 21 

58.769 32.996 4793 5b8,0(l6?8) 1,1703 25.266 3323 

58.769 5,137 3561 “38.«(1lgO> 1,2366 25,600 2924 1,865 5512 

CO^eUsToR 0 «C 33 ?l 

60.779 "6.939 4013 963.6(l6i5) i .i7«8 25,302 3333 

60.779 16,200 "098 193,00357) 1,2090 25,537 3106 1,367 "306 

C0«8'JST0R 0 "1 3" 2} 

62,196 "7,72" "P06 559,e(163") 1.175" 25,308 3332 

62.199 15.525 "CSQ 170,90339) f,2120 25.5«7 3091 1 ,"27 0"n 

roi-eusinR o "2 35 200 

66.663 "5.2?9 "79? 551.706J7) 1,1755 25,312 3326 

69.663 18,325 "186 23",60391) 1.2040 25,519 313" 1,271 3983 

COPBUsTO" 0 "3 36 200 

65,039 0),952 "78" 550,30*2") 1,17"« 25,307 J333 

65,039 18.920 "25" 26>6.6 f 1 ft) 7J J.1993 25,499 3154 1,190 3753 

CO*BUST(’R RfGEA 4" 37 3 

65.039 "1,932 4950 664,3(1690) 1,1653 25,176 3375 

65,039 18,46" "425 362,|0«8«) 1,1861 25,428 3203 1,21" 3680 

NOZZLE AE 45 38 5 

»7.27 S 41.952 "76" 550,3(1576) 1.1748 25.307 3123 

87,27s 1,167 2464 -45o,5f 7s7) 1,2837 25,626 2477 2,857 7077 

NOZZLE PO 46 39 5 

87.275 "1,952 "78" 550.3(1576) 1,17"8 25.397 3323 

"7,275 0.403 1935 «63l.2( 576)'1,3047 25,627 2213 3,"75 7689 

NOZZLE A£ RFGEN "7 "0 5 

87.275 "1,95? 4950 664,3(1690) 1,1653 25.176 3375 

87.27s 1.236 2665 -379.0( 82T) 1.2763 25,626 2569 2.813 7225 

NOZZLE PO IIPGFI* "8 4 ) 5 

87,27s "1,952 "950 664.3(1690) 1.1653 25,17b 3375 

87.27s 0.403 2075 -5»4.3( 6g3) 1.2986 25,o27 2266 3."57 790" 

FICTIlfE COP-DUSTR 68 61 0 

65.039 295,93B "904 550,3(16*9) 1,1960 25.444 3386 

65.039 0.403 1192 -866,7( 3"1) 1,3466 25,o27 1765 4,772 8420 

PICrivE NOZZLE 69 62 0 

87.27" 26.484 "713 526.1 US97) 1,1717 25.293 3295 

87,275 1,"46 2815 -324,81 S«l) 1,2706 23,625 263" 2,"77 *525 


S i*/A f 4/AC NHA * I" A L PM ETAC 
2.5J1 0,2"6P6 27.673 0,3753 6213 2*,109 18".t 0.71 l,OQ 

2.531 0.2850" 27,573 n,3777 5221 2MU17 189.3 0,71 1.00 
2,502 0 k 29"95 27,573 0,3650 520b 19,736 188,6 0.71 1.00 
2,500 0,30295 27.573 0,1553 5193 ?0.765 188,3 u,71 1.00 
2,502 0,2"716 27,573 0,1749 5173 17.(76 187.6 0.71 1,00 
2,508 0,26696 27,573 0,4032 5170 15.571 187.5 0.71 1.00 

2.531 0.26696 27,573 0,4012 523" 16.132 190,0 0,71 1,00 
2,508 0,055.57 27,573 1 ,9371 6644 6,112 240.9 0,71 1.00 
2,500 0.02654 27,573 4,0557 7008 3.172 254,2 0,71 1,00 

2.531 0,05557 27.573 1.9371 6805 6.240 2"b,8 0.71 1,00 

2.531 0.0254" 27,573 4,?3i<i 7210 3,125 261,5 0,71 1,00 
2,355 0,00719 27,573 2,2814 7452 6,175 270,3 0,71 1.00 
2,539 0,05557 27,573 1,9371 


6309 5,63b 228, 


71 1,00 
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XAB5 P*IP P»Pfct Ppi POX 

6,98 j F-01 1.0856 00 U.000 .4.6066*01 0,000 

1.83bF «1 1.0B5E 00 0,000 -3,6116 (' 1 0,000 

3,071)8 01 2,3056 00 0,000 *1.7356 02 0.0oo 

3,50fi? 01 3,9906 00 0.000 *3,7756 02 0.000 

3,511)1; 01 4.001E 00 5.9386 Oo *4,00SE 02 0,000 

3.5166 01 U.002E 00 5.9026 Oo *4,444£ 02 0.000 

3,555? 01 4.045E 00 3.682P Oo «4.526£ 0? 0.000 

3,585? 01 O.013E 00 1.875P 0 0 “4.674E 02 *3.301E 02 

3,606? 01 3.O90E 00 2,788? Oo *4,?91t 02 -3.342F 02 

3,608? 01 4,209? 00 4,604? Oo *«.992£ 02 -3.423? 02 

3,70]E 01 4.380E 00 6,895? Oo -5.235E 02 *J.708E 02 

3,71j? 01 4.250E 00 8,187? Ofl *5.3526 02 *3.827? 02 

3.803? 01 3.935E 00 1.366? Oj *5,4986 02 *4,11PE 02 

3.83J? 01 5.571E 00 1.S92F Oj -5.4636 o2 *0,2«5F 02 

3,875? 01 7.877E OO 1.545? Ol -5,5106 02 *4.430? 02 

3.8*0? 01 8.144E 00 1,54(1? Ol *5,5146 02 »«,46lE 02 

3,901? 01 9.300E 00 1,56«? Ol -5.524E 02 -4.565E 02 

3,93iE 01 1.362E 01 1.599? Ol «S.S84e 02 °4.72l? 02 

3.95oF 01 1,639£ 0! 1,190? Ol -5,6726 02 -4,825? 02 

3.9P()E 01 1.712E 01 S.50CF Oo -5.891E 02 »«,996? 02 

4,OOoE 01 1.762E 01 5.313? o c -6.076E 02 *5.117? 02 

4,04<iE 01 2.074E 01 4.941? Oo «6,aB9E 02 ®S.J74e 02 

4,041? Ol 2.082E 01 4.932? Oo *6,4666 02 -5.J8U 02 

4• 12BE 01 2,764g 01 4.120E Ofl *7,470E 02 -6.156E 02 

4,1?9? 01 2.772E 01 4,110? Ofl -7.483E 02 *6,167? 02 

4,13b? 01 2.822E 01 4.050F Oo -7.S65E 02 -6.2U0E 02 

4,150 ? 01 2.932E OJ 5,,8«2e Ofl -7,739£ 02 -6.404? 02 

4,246? 01 2.014E 01 1.803? Ol 0 8,a78E 02 *7.796? 02 

4,408? 01 4,014? 01 3.659? Oj *8,1116 02 *1,105? 03 

4,4Si? 01 4,300? 01 3,685? Oj *8.118? 02 -1.161E 03 

4.479E 01 4,897? 01 3.940? Oj o8,l92E 02 *1.2«3E 03 

4.4B0E 01 4.90SE 01 3.941E OJ *8,1976 02 "1.395E 03 

4,625? 01 4,267? Ol 4,104? Ol -7.736E 02 *1.746? 03 

4,62*E 01 4.863E Ol 4.106E Ol -7.73CE 02 *1*750E 03 

4.73i? 01 3.801E 01 4,224? 61 *6,70fl£ 02 a2.087? 03 

4,732? 01 1.799E 01 4.225? Ol -6.692E 02 *2,0901? 03 

4.81|? 01 3.630E 01 3,611? 0{ *5,6906 0? *2.331? 03 

4.676E 01 3.108E 01 3.108? Ol -4.666E 02 -2.512? 03 

4,877* 01 3.100E 01 3.100? Ol *4,649E 02 -2.514? 03 

4.930E 01 2,689e ol 2.689? Ol *1,850? 02 *2.651? 03 

5,071? 01 2.314E 01 2,314? Oj -2,001£ 02 -2.974E 03 

5,28i? 01 1,826?. 01 1 ,826? Oi 2.785F 01 -3.370E 03 

5,33|? 01 1,807? 01 1.807? Ol 7.50P6 01 -3.U53E 03 

5.4P6E 01 1.6S8E 01 1.658? Ol 1.421E 02 *3.5726 03 

5.402? 01 1.907? 01 1.507? Oj 2.035E 02 «3.6«SF 03 

5,576?. 01 1.343E 01 1.363? Oi 2.712E 02 *3.813? 03 

5,62a? 01 1,2896 01 1,289? Oi 4,1696 02 »3.B72? 03 

5.630E 01 6.975E Ofl 1.2B0E Ol 4.206E 02 *3.876? 03 

5,640? 01 6.975E 00 1.259? 0) «,2«9E 02 -3.893E 03 

5.65?F 01 1.247E Ol 1.247? Ol 4,3396 02 *3.902E 03 

5.6«o? 81 1.204? 01 1.204? Ol 4.499? 02 *3,933? 03 

5.702? 01 1.156E Ol 1.156? Oi 4.614E 02 -3.957F 03 

5.775? 01 1.002E 01 1.002? Oi 4,9066 02 -4.010? 03 

5.877? 01 5,1376 00 5,137? Ofl 5,0826 02 *4.US? 03 

6.078F 01 1,620? 01 1.620F Oj 5.107E 02 »4,2bo? 03 

6,22n? 01 1.S52E 01 t,552? Oj 5.1076 02 *4,366? 03 


d-jp O-r.B 0-16/650 P-JM/PTO 

0.000 0,0 0 0 2,«70?«42 7.69«?00 1.U47P-03 

fl.noo 0,000 1,634* f 2 2.6946 no l.447fc-03 

0,000 0.000 5.653E l>? E.724P Ou 3,073fc-t-3 

0,000 0,(tno 6.800E 02 9,908? 00 5.3206*03 

0.000 0.000 6,0476 02 9,93bF 00 5.3356*03 

0.000 0,000 6,0506 02 9,93«? 00 5.3366*03 

0,000 0,00c 7,21SE 02 1.0O4E 01 S.3936-U3 

»3.3ot£ 02 0.0*0 7,5216 02 9.964F 00 5.350E-03 

-3.342E 02 0,000 7,7366 02 4.91BP 00 5,320k-03 

-3.423E 02 0.000 8,174? 02 1.0656 01 5,7186*03 

*3,531E 02 *1.764? 01 8,7346 02 1.088E 01 5.P40E-03 

-J.S95C 02 *2.3?1F Ol 9.05SE 02 1.0556 01 5,6666*03 

*3.755E 02 *3,630? 01 9.843E 02 9.7716 00 5,247**03 

-3.829E 02 "4.166F 01 1.01PE 03 1.3636 01 7,42?E*o3 

-3.946E 02 *4.917? 01 1.065E 03 1,9566 01 1.0506*02 

*3.961E 02 *5,004? 01 1,171? 03 2.022F 01 1,0866*02 

O4.028E 02 -5.377E 01 1.09SE 03 2.3096 01 1,2406*0? 

-4.130E 02 »5.903e Ol 1.129E 03 3.38JE 01 l,8l6E»02 

*4 ,2 01 E 02 *6,236? 01 '.151E 03 4,0696 01 2,1856*02 

*4,321E 02 -6.747F Ol 1.186E 03 4,2526 01 2.283E-02 

-4.40CE 02 -7,0856 01 1.210E 0? 4,3756 01 2.349E.02 

*4,593E 02 *7,805? 01 1.257E 03 5.150E 01 2.7656*02 

-4.398E 02 *7,824E 01 1.2S8E 03 5.170E 01 2.776E-02 

*5,048? 02 *1,108? 02 1.361E 03 6,8636 01 3.685E-02 

-5.054E 02 -1.U3E 02 1.362E 03 6.883E 01 3,6966-02 

*5.090? 02 -1,150? 02 1.370E 03 7.0O9E 01 3.763E-02 

»5,170£ 02 *1,235? 02 1,3876 03 7.202? 01 3.9106*02 

»5,827E 02 *1.965? 02 1.502E 03 5.0016 01 2.685E-02 

*7.575E 02 *3,475? 02 1.69BE 03 9.96BE 01 5,3526*02 

*7.899? 02 *3,7106 02 1.728E 03 1.068F. 02 5,7336*02 

*8.637? 02 *4,296? 02 1.785E 03 1.216E 02 6,5306*02 

-8.647E 02 *4,306? 02 1.788E 03 i.2'8E 02 6,5O0t»02 

*1,088? 03 *b.5fllF 02 1.964E 03 1.060E 02 5.6896*02 

-lo090E 03 *6,399? 02 1,9656 03 1.0S8E 02 5.6836*02 

*1,2006 OI *8,474? 02 2,095E 03 9,4386 01 3,068E*02 

*1,2416 03 «a.490E 02 2,0966 03 9,4336 01 S.06SE-02 

*1.3486 03 «9,8?S? 02 2,195? 03 9,0146 fll 4.6406*02 

-1.432E 03 *1,080? 03 2.276E 03 7.717E 01 4,1446*02 

* 1,433? 03 -1.081E 03 2,2776 03 7,6986 01 4.1336*0.2 

-1.499E 03 -1,152? 03 2,340E 03 6.677E 01 3.585E-02 

•1,6606 03 -1,3146 03 2,521? 03 5,7456 01 3,0856*02 

-1.06PE 03 *1,502? 03 2,7886 03 4,5356 01 2,4356*02 

-1,9126 03 *1,542? 03 2.8516 03 4,4886 01 2,4106*02 

-1 .973E 03 *1.599? 03 2,9476 03 U.U8E Ol 2.2UE-02 

*2.030? 03 *1.655? 03 3.045E 03 3.743? 01 2,010E»02 

*2.0946 03 -1.719F 03 3.166E 03 3,3«SE 01 1.8186-02 

*2.1226 03 *1.7506 03 3.209E 03 3,201? 01 1,7196*02 

*2,124? 03 *1.733? 03 3.2166 03 1,7326 01 9.3006*03 

•2,1316 03 -1.762F 03 3.2346 03 1.732E Ol 9,3006*03 

*2,1356 03 *1,767? 03 3,2456 03 3,0966 01 1,6626*02 

o?,14 ?e 03 -1,705? OJ 3.20OE 03 2,9«9E 01 1.605E-02 

-2.15PE 03 -U799E 03 3,3096 03 2,8706 01 1,5416-02 

*2,1876 03 *1.843? 03 3.402E 03 2.4886 01 1,3366*02 

-2.2216 03 -1,894? 03 3,532? 03 1,276? 01 6.8506*03 

-2.2676 03 *1.9936 03 3.790E 03 4,023? 01 2,1648-02 

-2,2976 03 -2.072F 03 3,972? 03 3.B55E 01 H.07C6-02 


P.Ob/PSt 
0.00O 
O.OOo 
-,000 
0.000 
1,474? 01 
1 ,46b? 01 
9.143F 00 
U.6S6E 00 
-.9236 "0 
1,143E 01 
1.712E 01 
2.033E 01 
3.3916 01 
3,954? 01 
3,638? 01 
3.824E 01 
3,884? Ol 
S.970E 01 
2.9546 01 
1.3666 01 
1.3196 01 

1,8276 01 

1,2256 01 
1.023E 01 
1,0216 01 
1,0066 01 
1.451E 01 
4,4?8E 01 
9,584? 01 
9,6486 OS 
9,7846 01 
9.766E 01 
1,019? 02 
1.019E 02 
1.049E 02 

1,0496 02 
8,967? 01 
7.717E 01 
7.698E 01 
6,677? 01 
5.745E 01 
4.S3SE 01 
4.48SF 01 
4,116? 01 
3.7436 01 
3.3856 01 
3.201E 01 
3.180E 01 
3.126E 01 
3,096? 01 
2,9896 01 
2,870? 01 
2.488? 01 
1.276? 01 
4.023E 01 
3,8556 01 


P-GB/P!0 
0,000 
0,000 
0,000 
0,000 
7,9176*03 
7.8696*03 
4,909 £*03 
2,500E*03 
3.7176-03 
6.1386*03 
9,1946-03 
1 .0926*02 
1,6216*02 
2,1236-02 
2.0616*02 
2,0536*02 
2,086E*02 
2,1326*02 
1.586E-02 
7»3S3E*03 
7.084E-03 
6.500E-Q3 
6.576E-03 
5,4936*03 
5.4616*03 
5.40 0E-03 
7,789E-03 
2.405E-02 
5.146E-02 
5,1616-02 
5.2536*02 
5,2546*02 
5,473E*02 
5,474E*02 
5,6326*02 
5,6336*02 
4,8156*02 
4,1446*02 
4.133E-02 
3.565E-02 
3,08SE*02 
2,4356*02 
2,4106*02 
2.2116*02 
2.0106*02 
1,8186*02 
1,7196*02 
1,7076*02 
1.679E-02 
1.6626*02 
1,6056*02 

1 ,S41E»02' 
1,3366*02 
6,8506-03 
2 , 1606*02 
2,O70E-U2 
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X A 8s P-IP P.flp PPA 

6,46„* M 1.A32F. 01 1.632F f] *«,H)76 

6.50«6 ni 1.9n9E 01 1,475* «i 5.1076 

6,50pF 01 l.9[)°E 01 f.<)8liF 0i S.IP7E 

6.52fiF 0i 1,7966 01 1.902F 0) 5.J07L 

6.69 U F 01 8.750E 00 0.200F On 6,8056 

6,7616 01 6.505E 00 9.127P Ao «.744E 

6,67bF 01 0,ni0E 00 6.051F «n i,nl«E 

6.91.0E 01 2.P79E 00 0.915F 0" J.132E 

6i«57lF 01 1,420F 00 3.9F2F Op 1.2046 

7 .OfcfcF 01 1.510b 00 2.5306 Ofl 1,2616 

7,1OoF ni 1.3266 00 2.I63F On 1.307E 

7,2fe 2 F 01 1.339E 00 1 •77o lf 0 0 1.S66E 

7.277F 01 1.3U0E 00 1.713F «n 1.393E 

7,3SgF 01 1.2«0b 00 t.43ftF 00 1.447E 

7.35?F oj 1.200E 00 1.428F 0(j 1,4461 

7,0856 ni 1,075 e 00 0.000 1,4706 

7.77 0 6 01 2.32SE 00 0,000 !,538F 

a,l6o6 01 1,4556 00 0.000 1.619E 

8,WaiF fl 1,1956 00 0.000 1.648E 

8.727F n l 2.680E 00 0.000 1.695E 

8,7276 01 2,6836 00 0,000 1.695E 


90* >1*> C-'lF 

C? -<i,586E 03 *2.3746 03 -2,2'4F 03 

02 -0.627F «3 -2.36«e 03 -2,275* 03 

0? -a,6JlF 03 -2.3906 03 -2.241* n i 

02 -0.651E 03 -2.J9AE 03 -2.253* 03 

02 -4.797F 03 -2.4516 03 -S.3«S P C3 

02 «4,847* 03 -?,«67E 03 -2.3P0F 03 

03 -4.9nuF 03 -?.aR2E 03 -2.422F 03 

03 -4.961.E 03 -2.4936 03 -2,465* OJ 

03 ■5,0076 03 *2.5006 03 -2,5066 03 

03 -5.062E 03 • ?.Slot 03 *2.553* 03 

03 *5.0826 03 *2,513E 03 *2.569* 03 

03 *5.1406 03 -2.S23E 03 -2.617F 03 

03 *5,t“5E 03 -2.52UE 03 -2.621* 03 

C3 *5.1726 03 -2.5286 o3 -2.644* 03 

03 -5.I72E 03 *2,5286 03 -2.644F 03 

03 -5,2276 03 -2.5J6E 03 -2.691E 03 

03 -5.2406 03 «2.5«9E 03 -2.691F 03 

03 -S.2S6F 03 -2.5656 03 -2.691F 03 

03 -5.270E 03 -2.5796 03 -2.691E 03 

03 -S.294E 03 -2.6036 03 -2.691F 03 

03 -S.2946 03 -2.603E 03 -2.6916 03 


CA-ALL p-TB/PFo P-tF/niO P-nt/PSO 

*>,?8‘>6 03 a.SSijE 01 2.U4JE-02 n.S<ju* 01 

a,337F 03 U.740F 01 2,5o*t-0? a,6576 01 

u,3ii?E 07 0,7«inE 01 ?,545t-(»2 4.666F 01 

",768E 03 «.464F 01 2.39)6-02 4,72«* 01 

<t,583t 03 2.1736 01 1 . 167E-02 2,2856 01 

«,b656 03 1.625E 01 8.T26E-03 2.267E 01 

4,7oOE 03 9,958* OC 5.347E-03 1.726E 01 

4. F48E 03 7 , 14rt 00 7,P38t-u3 1.220E 01 

U.922E f.3 4,7686 On ?,560UC7 9,6496 00 

5.036E 03 3.751F 00 2.014E-03 6.282F no 

5.088E 07 3,2906 00 1,7h76-07 S,860F 00 

5.273E 07 3,324* 00 l,7e5t-03 4.395E 00 

5,2906 03 3.327* 00 1.787E-03 4.25UE no 

5.3746 07 3.O90E 0O 1.659E-03 3.S51E no 

5.375E 03 3.n89E 00 1,6506-03 3.547F 00 

5.427E 03 2.6696 00 1.03JE-03 0,000 

5.525E 03 5,773* 00 3,1006-03 n .000 

5.630E 03 3,6136 00 1 .9006-03 0.000 

5. *d4£ 07 2.967F 00 S.593E-03 0.000 

5.7076 03 6,6556 00 3.573E-03 0,000 

5.7076 01 6.663E 00 3,5786-03 0.000 


P-O0/P7 0 
2,4436*02 
2,5PP£»02 
2,8066*02 
2,5376-02 
1,2276*02 
1,2176.02 
9,2676*03 
6,553t-03 
5,31OE.03 
3,7736-03 
3,1516*03 
2,76 06*03 
2.264E-U3 
I .907E-03 
1 .9056-U3 
0,000 
n.ooo 
0.000 
0,000 
0,000 
0,000 
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OORAG 

CDRAfi 

CF 

HC 

u,on nr 

01 

1.176E 02 

1 , 1 7bF Op 

2.211 F»(i3 

4,3B''6«oa 


01 

t »920?»01 

1,170? 02 

2,4908*03 

3.6J2F-02 

«.tast 

01 

1,8026 01 

1.156? 02 

2.6276*03 

4, lSBEoO2 

4.129? 

01 

1,955E«01 

1.160? 02 

2.417E-03 

4.440E-02 

4.136? 

01 

1.232E 00 

1.372? Op 

2.3«9fc»03 

4,5152*02 

4.150? 

01 

2,6«8? 00 

1.399? £>2 

2.405H»03 

u.777f»02 

«,2<I6F 

01 

1.776? 01 

1*5764 Op 

?,U46£o03 

4,9416*02 


01 

2.742? 01 

1,651? 42 

?,547h«0S 

7,411?»02 

4.431? 01 

3.7 46? 00 

1.888? 02 

2.877E-0S 

6.6962-02 

A.479E 

01 

0,122? 00 

1.969? 02 

2«099EoP3 

6,8f6E»02 

a.ueoP 

01 

1»019e*01 

1.970P Op 

2.930E-03 

6.7352*02 

U.625E 

01 

2.4j0fc 01 

2.214? o? 

3.148E-03 

o •146E-02 

4.626? 

01 

1.711E-01 

2.216? 0? 

3.148E-03 

6.180?.02 

4.731F 

01 

1.045E 01 

2,3«0F 02 

2.P12E-03 

6.678E-02 

«.73e£ 

01 

1.140E-01 

2.381? 0 2 

8,8128=03 

6,6762=02 

4.61 lE 

01 

1,13«E 01 

2•4952 Op 

2.851E-03 

6.171E.02 

4.676? 

01 

9.S39E 00 

2.591? Op 

3.«67|»03 

5.379E.02 

4,677? 

01 

1.447E-01 

2.592? 0? 

2, P27E = 03 

5.819E.02 

0,530? 

01 

7,239? 00 

2.664P Op 

2.777E-03 

5.361E.02 

5.071E 

01 

1.776E 01 

2.842F Op 

2.707E-03 

4■850E* 0 2 

5.281? 

01 

2,3396 01 

3.076P Oj 

2.726Eoo3 

3,9852*02 

5.33iF 

01 

5.259E 00 

3.128e «2 

2.841E-03 

3.7762*02 

5,406? 

01 

7.794? 00 

3,206? Op 

2.857E-05 

3.3142*02 

5,482? 

01 

7.676E 00 

3,283? 0 2 

2,P50E»03 

3.2762*02 

5.576? 

01 

9,162? 00 

3.375? Op 

2,828E“05 

3,049?»02 

5,624? 

«1 

2.902E OO 

3.404? 02 

?„V9St*03 

2,77 0?*02 

5.63o? 

01 

a.38SE*01 

3.408? Bp 

2.963E=03 

2.224E-02 

5,6 4 (jE 

01 

1.1J4E 00 

3.419F 02 

2,766?»05 

2.334?h02 

5.652? 

01 

6.690E-01 

3,406? 0? 

3,2Slt=03 

3.3665=02 

5.6B0E 

01 

2.460E OO 

3.451? 02 

3.241E-0S 

2.320?*02 

5.702F 

01 

2.0106 00 

3.471? Op 

3,?3«E»03 

2.26SF.02 

5,77s? 

01 

6.543? 00 

3.536? Op 

3.223£»g3 

2.070E-02 

S.077E 

01 

9.925E 00 

3.636? Op 

3.30SE-03 

1,2962*02 

6.07b? 

01 

1.857E 01 

3.B21P 02 

3.217E-C3 

2.7352*02 

b»22oE 

01 

1,18«? 01 

3.940E 92 

3.1986*03 

2»697E*02 

6.466? 

01 

1.962E 01 

4.136? 02 

3,243t»03 

2,6332-02 

6.504? 

01 

2,630? 00 

4.162E Op 

3.296E-03 

2.761?.02 

6.50«? 

01 

2.70BE-01 

4.165? 02 

3.37«E*03 

2.8312*02 

6,528? 

01 

1.395? 00 

4.179E 02 

3.S69E-03 

2.808E-02 

6.69a? 

01 

1.143E 01 

4.293? 02 

5,243E*C3 

1,9532*02 

6.761E 

01 

4.USE 00 

4,334? Op 

3.P21E-03 

1,795E»02 

6.83BF 

01 

4.352? 00 

4.378? Op 

3,165t»03 

1.4212*02 

6.9(0? 

01 

3,466? 00 

4.4(2? 02 

3,113£«03 

1, 1P1E.02 

6,971? 

01 

2,499? 00 

4,437? 0? 

3,n76E»03 

9,189?*03 

7.066? 

01 

3,234? 00 

4.470? 9? 

3.0S6E-03 

6,9U8?oOJ 

7,10<jE 

01 ' 

1.P79E 00 

4.483? 92 

3.013E*03 

6.4862*03 

7.262? 

01 

4,106? 00 

4,524? Op 

2,9846*03 

5«69??o03 

7,277? 

01 

3,6912=01 

4.528? 02 

2,9fllE=03 

5.6082*03 

7»35gE 

01 

1.727? 00 

h.545? 0? 

2.9586=03 

5,0612=03 

7,352? 

01 

3.171E-03 

4.545? 02 

2.950E-O3 

5.0582*03 

7.465? 

01 

9,aes?ooi 

4.555? 0 2 

2.9216*03 

4.267F»03 

7.77 0 ? 

01 

2.1SRE 00 

4,57b? 02 

3,01 IE-03 

7,6192=03 

8.160? 

01 

2.465? 00 

4,601? Op 

2,9276-03 

5,3172*03 

8.««l p 

01 

1.043E 00 

".612? 0? 

2.8676=03 

4.5502*03 

B.7P7F- 

01 

5,?91£-01 

«,617F op 

2,°e4t«03 

4.324F.03 

8.7?7? 

01 

0.000 

4.617? 02 

2,9846*03 

0.331E-O3 
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REACInG a 006V HlOCX S 110 TIpE a 2|2,|<J9 rtC>‘ 6.6 Pi = 71 

RAMJET 

ENGINE RpBp09»uN'CF 

CAJ.CIILA1EJ thp.ist.j . ileo, CLK) 

me*surf.o thrust,,. . ii»3, cit»F) 

CAL C>»I_*TPD 3PFCJFIC IMPUI SE.. 209A, <LhF.sec/LBM) 

a*E&9 <i rF(> 8PECIPIC iMPuLSF. 2096. CLPF'SEC/Um) 

rALCUi/TfO TMfiJiST COFFFICJEfT., P.HolO 

"tASORED 1KRII8T COEFFICIENT,,,.*. 0,0fcl9 


REGSNERATIVe.COOLFC fNGJmF PL RfQRMaixE 


c aL CULAtPO 

BTPEAp THRUST,.,,.,,. b«&3. (LBF) 

VET . . J33U. (UP) 

SPECIFIC IMPULSE. 2362, CLBF-8EC/U0P) 

THRUST COEFFICTEI'T,,,,.,,,,,',,, 0,5211 


MOMENTUM *nO FORCES 

INLET FRICTION DRAG.U7.6 CL0P) 

TNLET MOMENTUM CHANGE.,,,,.,. .765,5 CLBF) 

COMBUSTOR FRICTION drag... 296,6 CUP) 

combustor strut drag.;.. 0,33 clef) 

COMBUSTOR MOMENTUM CHANGE.". BOS, (L8F) 

NOZZLF FRICTION DRAG. «5,69 CLBF) 

NOZZLE 8THUT DRAGJ .0^00 CLBF) 

nozzle momentum Change,,,,,.” 1139. clbp) 

nozzle pressure integral.... list, CLBF) 

EXTER N AL FRICTION DRAG, .. 0.00 l L of 1 

EXTERNAL PRE8SIIRF INTEGRAL.,,,, ,,,,,,,,, 0, CLBF) 

TOTAL EXTERNAL DRAG,,,,..a 1100, CLBF) 

TOTAL STRUT DRAG..... O.SJ CLBF) 

CAVITy FORCE,,,,,,,.-3327. CLBF) 

CALCULATED LOAD CEI-L FORCE.*1267. CLBF) 

MEASURED load CELL FORCE,. .129R, (LBF) 

FUFL VACUUM SPECIFIC IMPULSE O.O* 0,0* «1 £>7,3• -11T.0, 


STATIONS 

no^INaI cowl LEADING EDGE. 3-6,886 (IN) 

SPIKE TRANSLATION,.,,,,,,,, 0,2989 UN) 

inlet throat,,,,.,,,,,,,,,,,, ro.koo cinj 

COAL leading edge .35,163 Cl*) 

NOZZLE SHROUD TRAILING EPGF,.,, .. 73,523 CINJ 

NOZZLE plug TRAILING EOGF. . 87,275 UN) 

STRUT LEADING EDGE... 5b,«39 U M ) 

STRUT TRAILING EDGE.65,039 UN) 

COMBUSTOR EXIT...,,,,,,65,039 UN) 


.999 


= U>b'J, 
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Ii LET 


4NGLF OF ATTACK ..,,,,,,,, 0,000 ffEDPfctS) 

MASS FLO* RATIO.... 0,9812 

ADrlTIVE DRAG COEFFICIENT,,.,,,,,,.,,,.,, 0,0009 
I TFITTNG PRESSURE RFCFVFav EFFICIENCY,,,, 0,1637 

OFL T A PTZ,. .. 0,1196 (PSI) 

10T*L PRESSURE R£TCvE p Y • SLPEhSUIC,,,,, 0,3°o6 

TOTAL PRESSURF RECOVERY . Sl-t-SCMC,. 0,1660- 

INLET PROCESS EFfICTE'CY - SUPERSONIC,,,, 0,6966 
INLET PROCESS EFFICIENCY . SuRSDMC, ,,, ,, C.90&2 
KINETIC ENtRGV EFFICIENCY - Sl'PEI-SCN’K.,. 0,9363 

KINFTIC ENERGY Efficiency - SUeSLUC. 0.B861 

ENIHAIPY AT PO - SUPERSONIC... CBTb/LBP) 

ENTHAIPY AT pi . supSONTC,,,,,,,,,,,,,,,, 36,61 CBTU/lBF) 


COMBUST CR 

FUEL.AIP RATIO. 0,0209 

EQUIVALENCE RATIO.,,... 0,705 

COMBUSTOR EFFICIENCY,.. 1.000 

TOTAL PRESSURE RATIO.........,,,,,,, 0,1616 

COMBUSTOR EFFECTIVENESS. 0,8562 


INJECTOR OI8CHARGF COEFFICIENTS 0,8208, 0,7002, 0,8111, 0,6910 
M3ZZLE 

VACUUM STREAM THRUST COEFFICIENT . CS,.,, 0,9697 


NOZ7LE COEFFICIENT . .... 0,6716 

PROCESS EFFICIENCY.,,,,,,,,,. 0,6766 

KINETIC ENERGY EFFICIENCY... 0,6876 


FUEL INJECTORS 

INJECTORS SUTIUN VALVE 

1A 6 l), 60 ft A 

16 61,266 B 

1C 66.300 

2a 68,759 C 

2C 66,250 £ 

3a 56,069 

38 56.236 

6 66,706 






















































Reading 69 


t = 226.50 sec. 
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RMIUnG = 0(Jb9 HUOCK s 1 26 Tit 


22o,b04 $*(, 


'At/?r 
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•n P I H GA^A "OL'T SOnV i-AL u OEL 5 -l/A * A/AC “OMIh (. 1VAQ Phi ETAC 

‘I/>0 rUNNfcl 1 o 5 

0.000 /u9,499 £0/1 b62.i( 768j i,29ub ed.o&O 2574 

0.000 0.389 «01 .32.9C 96) 1, J987 28,059 982 6,002 5d97 1.625 0.106*8 27,036 '>,9b7T 5054 9./9b 186,9 

SPIKE TIP US 200 

0.600 16.062 2971 662.1C 766) 1.89k4 28.859 2574 

0.600 16,i02 2903 691.9( 768) 1,2966 28.659 2596 0,600 1019 2.081 0,10668 27.036 0,9677 9960 l,69j 189,2 

"HO TUNi'fcU 3 0 0 

O.llOO 799,999 2971 662.1( 728) 1,2905 26.860 2b?« 

O.000 0,379 398 »$3,6C 96) 1,3987 28,659 979 6,028 5900 1,825 0.10996 26,553 0,9677 996b 9,629 187,0 

SPIKE UP US 9 0 0 

0.600 18,062 2971 662.1( 786) 1,2999 28,859 2579 

0.600 16,373 2906 692,2( 769) 1,2965 28,859 2598 0,392 997 2,081 0,10996 26,553 0,9877 9965 1.627 187,0 

Inlei throat 503 

40.900 266,072 2902 691,2C 7o7) 1,2967 28,659 2596 

90.900 16.461 1468 234,1C 363) 1,3506 28,859 1848 2,442 9513 1.889 0.99535 27,038 0,1117 9264 66,298 JS7.7 

INLET UPNKSlC 6 0 3 

40.400 268,072 2902 6“1,2( 767) 1,2967 28,859 2546 

40.400 14,116 1410 216,9c 398) 1,3590 28,859 1814 2.535 4597 1,889 0,85932 27,038 0,1226 4307 61,388 159,3 

INLET DMNR8K 704 

90.400 121,358 2902 641,2C 768) 1,2967 28,859 2546 

40,600 103/727 2799 610,«C 737) 1,2999 28,859 2S04 0,496 1242 1,94} 0,85932 it, 038 0,1228 4307 16,582 159,3 

CUHBUStOR 0 8 1 21 

40,4to 229.4U 2666 643,7C 790) 1,2989 27,614 2589 

60,410 14.865 1^64 229.9C 370) 1.3521 27,619 1088 2,410 4550 1.968 0,9«667 27,13« 0.1117 4263 67,072 157.1 0.12 0,07 

COMBUSTOR 0 9 2 21 

41.286 180.953 2801 667,3C 8Q1) 1,30c6 26.4BQ 2617 

41.286 18.141 159U 276,OC 432) 1,3467 26,979 2000 2.1«7 4310 2,044 0.95388 27.226 0,1114 916b 63.696 153,0 0,23 0,04 

COKBUSTOR 0 10 3 21 

41.296 188,996 2760 64/,3( 788) 1.3045 26,437 2602 

41.296 18,179 1550 276,<|( 419) 1,3493 26,436 1983 2,172 930a 2,037 0,95419 27,226 0,1114 4164 63,880 152.9 0,23 0.01 

COHBUSTOR 0 11 4 21 

41.361 168,013 2753 647,0{ 786) 1,3048 26,430 2599 

41,36j 16,422 1553 279,2( 420) 1.3492 26,430 1985 2,161 “290 2,036 0.95425 27,226 O.lilu 4156 63,622 152,7 0,23 0,00 

COKBUSTOR 0 12 5 21 

“1.500 184.342 2750 646.4( 785) 1,3049 26,429 2598 

41,500 . 19.847 1590 290,1( 431) 1,3474 26,429 20Q7 2,104 4223 2,038 0,95482 27,226 0,1113 4139 62,657 152,0 0,23 P«00 

CQPBUstgR 0 13 6 21 

42.460 171,326 2TJ4 691.3( ’80) 1,3054 26,429 2591 

“2,460 21,791 1646 307,3( 446) 1,3445 26,429 2042 2,002 “086 2,041 0,94589 27,226 0,1124 4086 60,006 150.1 0.23 0,00 

COMBUSTOR 0 14 7 6 

44.081 1)5.246 3421 629.3( 989) 1,2728 27,222 2620 

44,081 02,644 2745 406,OC 77$) 1,2956 27.226 2546 1,312 $342 2,120 0,91405 27,226 0,1163 “097 47,476 150.5 0.23 0,65 

COMBUSTo* 0 15 8 J 

44.J10 110,003 3447 62/,2C 997) 1,2714 27,259 2827 

49.310 43,5311 2794 410,9C 780) 1.4935 27.261 2567 l,2b2 3290 2,122 0.91272 27,226 0,1165 4094 46.664 150.4 0.23 0,68 

COMBUSTOR 0 lb 9 J 

“4.79a 111,368 $480 622,2(1007) 1,2695 27,315 2836 

44,796 46,740 2679 421,6C 8i“) 1,2900 27,320 2600 1,218 3166 2,124 0,90887 27.226 0,1170 4060 44.724 149.8 0.23 0.72 

COMBUSTOR 0 17 10 2 

44.800 111.324 3481 622,2(1007) 1.2695 27,316 2836 

44.800 46,76“ 2880 422,0( 814) 1,2900 27,321 2600 l,21T 31b5 2.124 0.90867 27,22b 0,1)70 4080 44,696 149,8 0,23 0,72 

COMBUSTOR 0 18 11 6 

“6,250 104.13/ 3027 626,6( 952) 1.2928 24.386 2825 

46.250 42.bl« 2063 n2b,b( 757) 1,3)16 2u,iay 2566 1,227 3t6o 2.268 0,b6414 it 66 0.1241 <*050 «2,297 iuy,4 0,53 0.22 





CobO a 1 26 Tl"€ = 226,5 
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CO 

ro 

co 


C-C^eUSTl'H 0 19 

“6,260 l('«,v/9 3028 

«6»28o 62,787 266“ 

CCJ^eUsTuf 0 SO 

67.310 3122 

“7,310 39,927 2536 

CO^EUsTOfc U 21 

«7,32l -9a.6?l 3123 

“7.321 39,912 2538 

C0RBUSTO» 0 22 

“8.110 9i.i<,9 3253 

«8,lt0 36,“59 2663 

CURBUsTOR 0 23 

“8.761 89,289 2966 

63.761 32.733 2393 

COMBUSTOR 0 26 

96.771 89,215 2968 

68.771 32.697 2395 

CO60U8TO6 o as 

69.301 85,636 3080 

69.301 30,796 2631 

CUi'BUaToR 0 26 

50.711 75,660 3636 

50.711 28,631 2770 

COMBUSTOR 0 27 

52,811 70,691 3&16 

52,811 20.175 2750 

COMBUSTOR 0 26 

53.311 6B.9B7 3671 

53.311 19.267 2786 

C0RUUST0* 0 29 

56,1)61 67,483 371<l 

59,061 17,576 2780 

CURBUSTOR 0 30 

56.821 66,719 3728 

56.62j 15.662 2735 

COR0U6TOR 0 31 

55.760 65,293 3763 

55.760 19.J86 2720 

COMBUSTOR 0 32 

56.296 50,611 4160 

5b,2“6 13,622 3226 

COMBUSTOR 0 33 

56.301 59,656 3802 

56.301 10.368 2609 

CO*-BUsTuF 0 39 

56,491 59.554 3807 

56.041 10,258 2607 

COR0USTOH 0 35 

56.521 Si.999 415« 

56.521 13.190 3163 

CO* 1 80S TOR 0 36 

56.601 52,939 9129 

56.601 12.750 310“ 

CORBUSTyH 0 37 

57.027 59,320 40bl 

5/.027 12,208 3014 


R 4A*»M nOLM t-dbV »t, c* Vfc(- 6 * /A * A/AC 

12 2 

b?6.7( 952} 1,£924 29,389 2625 

928,4C 157) 1,3116 29,189 t 566 1.227 3150 2.268 0,86398 27,966 0,1242 
13 9 

619,2( 963) 1,286(1 29,51 7 2856 

407,21 780) 1.3075 2«,516 2593 1.291 3218 2.278 0.60363 27,«66 0,1334 

19 2 

614,0( 483) 1,2879 24,510 2«56 

407.11 780) 1.3C74 2“.5?U 2594 1,891 3218 2.279 0,80301 27,466 0,1335 

15 4 

605.1t1027) 1.2814 84.675 2*98 

344.ut 821) 1,3012 24,677 2642 1,229 3247 2,292 0.74841 27,666 0,1«32 

16 6 

6l0,6ll0 06) 1.2963 22,501 2914 

376,3C 775) 1,3173 22,501 2611 1,311 3424 2,424 0.69665 27,693 0,1552 
17 2 


610.5U007J 1,2962 22,563 2915 

376.01 775) 1,3172 22.503 2612 1,312 3426 2,424 0,64574 27.693 0.1554 
16 4 

605,5(1047) 1,2908 22,617 2956 

359,3( 80S) 1,3126 22,618 2648 1,325 3509 2,437 0.65069 27.693 0,1662 

19 5 

593,5(1176) 1,2731 22.982 3076 , 

133.4X 984) 1,2961 22,986 2787 1,294 3607 2.473 0,55456 27.693 0.195U 

20 4 

578,9(1241) 1,2632 23,193 3128 

238.61 912) 1.2939 23.202 2761 1,495 4126 2,489 0.45453 27.693 0,2379 

21 ' u 

575,9(1262) 1,2600 25,25b 3144 

225.61 984) 1,c918 23,268 2773 1,510 4186 2.994 0.43596 27,693 0,2480 

22 4 

571,5(1277) 1,257“ 83,312 3156 

200,9( 921) 1,2913 23.324 2766 1,557 4306 2,498 0.41094 27,693 0,2631 

23 3 

567,3(1282) 1,25bS 23,337 3159 

174.21 904) 1,2925 23.350 2744 1,616 4435 2.499 0.3B861 27,693 0.2782 
£4 4 

562.7(1295) 1,2542 23,384 3168 

g 148,81 897) 1,2924 23,399 2733 1,665 4551 2.503 0,36454 27,693 0,2966 
560.5(1449) 1,2261 23.829 3270 

155,5(1078) 1,2677 23.882 2918 1,543 “502 2,544 0,29380 27,693 0,3680 
26 5 

560,3(1309) 1,2516 83.430 3178 

08,«( 855) 1.2956 23.448 2677 1,815 4859 2.512 0,29302 27.693 0.3690 
559.7(1311) 1.2513 23.43b 3179 

86,«( 855) 1,2956 23.454 2676 1,321 4872 2.512 0,29092 27,693 0,3717 
26 6 

659, (1 (1440) 1,2881 23,803 J264 

^142,2(1055) 1,2706 23.652 289« 1.579 4569 2,541 0.2941/ 27,693 0,3675 
556,3(1434) 1,231-0 23,774 3258 

1 So.m03J) 1,273? 23,825 287? 1,612 4630 2,538 0,29320 27,693 r.jbBa 
557,u(J 4 J 3) 1,2330 23,731 3246 

116,1(1000) 1,277? ?3«77l 2838 1,656 4699 2,533 0,29275 27,693 0,3693 


fV <5 lvtC Pnl fcT*C 

4050 “2,271 14 /,5 0.53 0,22 
“111 00,185 149,7 0,53 0,?7 
«112 40,153 149,7 0,53 0.28 
4183 3?,794 152,3 0,53 0,34 

4249 3/,075 153,4 0,82 0,19 

4250 37,042 153.5 0.0? 0,19 
4331 3S.4B7 156.4 0.0? 0,23 
4535 31.088 163.7 0.8? 0.35 
0781 29.146 172.6 0.82 0,42 
“827 26,361 174,3 0,82 0,44 
4891 27,499 176,6 0.62 0,46 
4948 26.785 178,7 0,62 0.47 
5010 25,76? 160,9 0,62 0,46 . 
5159 20.554 186,3 0.82 0,63 
5162 22,128 186.4 0,62 0,50 
5170 22,026 186.7 0,62 0,50 
5175 20,089 166,9 0,62 0.62 
5)89 21.095 187,4 0,82 0,61 
5199 21,379 187,8 0,02 0,60 
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RfcAOInG = 0069 I'uIICK s 1*6 rt»-t o 226.504, | ACrt 6.0 PI s 7«9.u9V T) « <JV71 .•* 


P AGt 3 


P T h GAhf * ('.ru-'T bC'NV h*cm 

'COPBUsTou u ia 31 a 

57.75J 56,960 3^16 55u,«(i35n 1,2<1>.S 23.563 32u7 

57.751 10.470 *>716 7u.6( J> 1,2900 23.588 571<9 1.802 

CCJf'HL'STLP 0 39 32 a 

50.771 111.037 5171 5bi.7(1078) 1,2*50 22,«3o 2979 

56.771 5,«S7 1535 .a&,3( UP5) 1,3465 22.832 2122 2,576 

COPei'STO* 0 4o 33 7 

60,761 “7,695 456* 5«b,5(1*01) 1,1935 24.316 334b 

60.781 17.212 3860 )94.«(13*2) 1.2301 2«,454 3107 1,351 

CONBUSTQp 0 «1 34 4 

62.201 50.996 «U20 542,6(1536) 1,2077 24,140 3316 

62.201 15. 787 3569 156,2(1203) 1,2465 24,*34 3023 1,451 

COPBUsTOk 0 «2 35 5 

64.665 44.670 «696 534,6(1641) 1.18 c 7 24.475 3359 

64.665 16,937 “105 227.4(1404) 1,2121 24,638 3168 1,237 

C08BUsT0« 0 43 36 4 

65,041 40,970 4798 533.2(1679) 1,1722 2«,592 3372 

65,041 19.665 4317 263.9(1485) 1,1942 24,780 3216 1,141 

CC^tMJsToP REGPS 44 37 21 

65,041 40,970 4935 632,9(1736) 1,1643 24.460 3«16 

65,041 18,SSI 4434 333,1(1532) 1,1843 24,724 3250 1,192 

N02ZL6 *£ 45 38 ' 5 

87,277 40.970 4798 S33,2(1635) 1,1722 24,592 3372 

87.277 1.221 2522 *488,4( 800) 1,2812 24,928 2539 2,Bib 

NOZZLE PO 46 39 5 

87.277 40,970 4798 533.2(1635) 1,1722 24,592 3372 

87.277 0.389 1947 »69l.4( 597) 1,3039 24,928 2250 3,479 

NOZZLE AE RE'GEN 4/ 40 5 

87.277 40,970 4935 632,9(1736) 1,1643 24,480 3416 

87.277 1.202 2696 *424.8( 863) 1.27U9 24,927 2616 2,779 

NOZZLE PO REGES 48 41 5 

87.277 40,970 4935 632,9(1736) 1,1643 24.48fl 34(6 

87.277 0,389 2066 »o5o,3( 636) 1,2987 2«,928 2313 3.464 

FlCTlVE CO^bUSTR *d 61 0 

65,041 268,072 5073 533,2(1783) 1,}826 24,904 J4bl 

65,041 0.389 13*« *98/.8( 387) 1,3361 25,19o 1862 4,687 

FlCTlVE NOZZLE 69 62 0 

87.277 25.387 4724 506,4(1650) 1,1689 24,576 3342 

87.277 . 1.532 2899 *348,8( 937) 1.2671 24.926 2707 2,420 


y*L 5 »/a " a/aC fuMM a 1 y AC Phi etac 

49*1 2,518 0,28811 27,b43 0,3753 5224 21,942 i8d,7 0.82 4.54 

5470 2.415 0.28627 27,643 0,3777 5234 2a.336 }69,0 0,82 0,30 

4196 2,561 0,c9624 27,693 0.365Q 5222 19,324 188,6 0,62 0,81 

4386 2.550 0.30427 27,693 0,3553 5212 26,737 l8tt,2 0,82 0,74 

3921 2,567 0.28841 27,b93 0,3749 5193 17,572 187,5 0,82 0,87 

3670 2.576 0.26813 27,693 0,4032 5190 15.294 18/,« 0.82 0,93 

3874 2,596 9.26813 27,693 0,4032 5250 lb,141 189.6 0,82 0,93 

7150 2,576 0.05582 g 7,643 1,9371 6760 6,202 244,1 0,82 0,93 

7828 2,576 0,02522 27,693 4,2678 7165 3,066 256,7 0.82 0.93 

727$ 2,596 0,05502 27,693 1,9371 6898 6,310 249,1 0,82 0.93 

6013 2.596 0,02432 27,693 4,4454 7340 3.029 265,0 0.82 0,93 

8724 2.424 0,04207 27,693 2.5696 7765 5.704 280,4 0.62 1,00 

6549 2,609 0,05582 27,693 1.9371 6397 5,681 231,0 0.82 0,93 
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cLvfc*' = 126 r T "f- * 226.5yu “AC.M 0,0 PT S 

Mbs P-L** P-O PC A no* (,-lB 

6,98jk.01 l.OSUfc 10 O.UOJ -4,00Jt-Ul U.OvO 0,000 

1,836k oj i,oooe on o.oon -3,628b ui u.uuo o.ooo 

3,07cf 01 2.390E 00 0,000 -1,773b 02 0,000 0,000 

3,508k 01 0,061 £ 00 0,000 -3.670E 02 0,000 0,000 

3.5l6t ul 4.092b uO 5.73?F 00 -4,522b 02 y.OoO 0,000 

3.51RF 01 4.093E uO 5»705k OO -4,8236 02 0.000 0,000 

3.555k 01 o.libe 00 i,77ok 00 -4.614b 02 0,000 0,000 

3.585k 01 o.joee 00 2.17SF UO -0,7616 02 -3.5>«7fc 02 -3.547E 

3,606b 01 a.OOOg 00 3,u29g DC -4.876b 02 -3,5a9£ «2 «J,589b 

3.648F 01 4.*46£ 00 4,7«oF Oo =5.075t o2 -3,677k 02 -3,677k 

3,70IE 01 4,«o5b 00 6.905F 00 .5,325b 02 -3.956E 02 -J.793E 

3,731£ Cl «,3326 on 6,1372 no »5,4«6t 02 = 4,<,<■<,£ 02 -3,662k 

3.803E 01 4,ol5t 00 7,9B6E 00 .5.724b 02 -4,369k '>2 „<j, 034E 

3.833P 01 5,7l7£ 00 7.925F 00 -5,6388 02 -4,494k 02 -H.113E 

3.875E 01 8,039E 00 1,464k 01 -5.9S0£ 02 -0,694E 02 -4,240k 

5.88ffE 01 S.377E 00 1.S45F 01 <,5,9886 02 -«.7l9£ 02 «it,256£ 

3.90JF 01 9,560fc op 1.571F 01 =e,(H'3£ 02 «4,824E 02 -6,327k 

3,931E 01 1,385k 01 1.607E Cl -6,069k 02 -4,465k 02 .4,439k 

3.9S0E <»1 1.655k Ol 1.339F Cl »8,l«9fc oa .5,092k 02 »4,5l5£ 

3,98o£ 01 1.719E 01 9.125E 00 -6,326£ 02 -5,2/lk 02 -0.607E 

0,OOOE 01 1.762E 01 9.046E Oo -6,466g 02 -S.395E 02 ,4,74U 

4,0#OE 01 2.077E 01 8.886E 00 -6,758b 02 -5,663k 02 -«,942£ 

4.041k 01 Z.085E 01 8.8B2F. 00 -6.765E 02 -5.670E 02 -4.947k 

0,1296 01 2.775E 01 8.533E 00 -7.S66E 02 -6.465k 02 -5.437k 

4.130E 01 2.7836 01 6,529k 00 -7.575E 02 -6,476k 02 -5,443k 

4,136k 01 2,83«E 01 8.503F 00 -7.648k 02 -6.5U9E 02 -5.U82E 

4.150E 01 2.9466 01 l,02t,E 01 -7.767E 02 -6.713E 02 -5.568E 

4.246E 01 ?,122E 01 2.23&E Ol o 8,1U5E 02 -8,iy9E 02 -6,280k 

4,4OflE 01 4.242E 01 4.279E 01 -7,770k 02 -1.139E 03 -8.16BE 

4.43lE 01 4.S42E Ol 4.244E 01 .7.765E 02 -1.195k 03 -6.514E 

4.480E 01 5.177E 01 «,l7ie 01 -7,833k 02 -U530E 03 -9.311E 

4• 48oE 01 5,182k 01 «,170E 01 -7.8336 02 »l,331k 03 -9,319k 

4.6258 Ol 4,6116 01 3.952k 01 -7.506k 02 »1,7V1E 03 -1.173E 

4.6268 01 4.607E 01 3»95oE 01 -7.498E o2 "1.794k 03 -1.174E 

4,7316 01 4.194E 01 3.792E 01 -6,734k 02 -2,138k 03 -1.336E 

4.732E 01 4,194k 01 3o790E 01 -6.725E 02 -2.142k 03 -1,337k 

4,811E.01 4,185E 01 3,S07e 01 -5.912E 02 -2.387E 03 -1.4S2E 

4.8762 01 3,273k 01 3.273E 01 -4,889£ 02 -2,572k 03 -1.543E 

4.877E 01 3.270E 01 3.270E 01 -4.872k 02 .2,575k 03 -1.544E 

4.930E 01 3.680k 01 3.080E 01 -3.995b 02 -2,7ibE 03 -1.615E 

b,07lk 01 2.863k 01 2.863E Ol -1.799E g2 -i,0«7E 03 -1.790E 

5.28JE 01 2.017k 01 2.017E 01 B.863t 01 -3.451E 03 -2.014E 

5.331E 01 1.927E 01 1.9276 <U 1,401k 02 «3,53b£ 03 -2.06IE 

5.406E 01 1,7S8£ 01 1,758k 01 2,114k 02 -3.657k 03 -2.127E 

5.482E 01 1,586k 0! 1,586k 01 2,762k «2 -3.771E 03 -2.189E 

5.576E 01 l,aj9E 01 1.439E 01 3,474k 02 -3,9olE 03 -2,258k 

5.625E 01 10362E 01 1.362E 01 4,992k 02 -3.960E 03 -2.288E 

5.630k 01 7.200E 00 1.354E Ol 5.030k 02 -3.9obE 03 -2.291k 

5,644k Ol 7,200k 00 1.332E 61 5,116k 02 -3.962E 03 -2,298£ 

5.652k 01 1.S19E Ol 1.319E 01 5.I71E 02 -3.991E 03 -2.302E 

5.680E 01 1,275k Ol 1.27SF 01 5,340k 02 -4.02lk 03 -2.316E 

5,703b Ol 1.221E 01 1.221E 01 5.462b 02 -4,o46E 03 -2.327t 

S.775E 01 1,047k 01 1.047F Ol 5,769k 02 -4,n9k 03 -2.358k 

5.877k 01 5,437k 00 5.4376 "C 5,<?53fc 02 -4,205F 03 -2.394E 

6,075k 01 1,721k 01 1.72JE, 01 5,960b 42 -.,144k 03 -2,442k 

b.6206 01 1 .579k 01 1,5795 01 5,980b u2 -4.U57E 03 -2.475E 


1,499 * 1 s 2471.0 PAGb 4 

o-.if CMALL F-I5/H50 H-I8/P10 P-Od/rSO P-QB/PTO 

0.000 2,a7uk-02 Z.oUmE Oo 1.454E-03 4,000 0,000 

0.000 1.634E 02 2,80«f 00 l,4b4t-03 0,000 0,000 

0.004 5,053k u? 6,14tE 00 3,169b-03 0,000 6.000 

0.000 6,804k 02 l,(50k 01 5,444b-03 0,000 0,000 


0,000 6.846k 02 1.053F 01 5.U60E-03 1,476k 01 7.654E-03 

0.000 6,851k 02 1,053k 01 5,UBlk«03 1 ,467b 0} 7.6HE-03 

0,000 7.217E 02 1,o 6«E Ol 5.S17E-03 9,697k 00 5,030£-o3 

02 0.000 7.522E 0? 1 .057E 01 S,4826-03 5.595E 00 2.902E-03 

02 0,000 7,736£ 02 l,u52b 01 5,457k-03 7.792E 00 4,041E-03 

02 0,000 8.174k 02 1,118k 01 5,799b»03 1.220E 01 6.330E-03 

02 -1.628E 01 8,733k 02 1,1«9E 01 5,957k«0S 1,777k 01 9,2J8k-03 

02 -£«145E Ot 9,£>66£ v2 ],ll4b 0) 5,76Ot-03 2.093E 01 1,0866-02 

02 -5.351E 01 9.642E 02 1,033k 01 5.357E-03 2.055E 01 U066E-OS 

02 -3,850k 01 1.018E 03 l.4?lk 01 7,628k-03 2.039E Ol l,057k*02 

02 -4,541k Ol l,n66k 03 2,081k Ol l,079fc»02 3.765E 01 1,9538-02 

02 -4,625k 01 1,071k 03 2,155b 01 U118k-02 3.974E 01 2.061£»Q2 

02 -4,967k 01 1,095k 03 2.459F 01 l,276k-02 4,040k 01 2,0966-02 

02 -5,456k 01 1.129k 03 3,563k 01 1,8468-02 «,135E 01 2.1456-02 

02 -5,761k 01 1.151E 03 4,257k 01 2,208k»02 3,446k 01 1.787E-02 

02 -6.238k 01 1.166k 03 0,422E OL 2.294E-02 2,347k 01 1.217E-02 

02 -6.S47E 01 1.210E 03 4.531k 01 2.350E-02 2,327k Ol 1.207E-02 

02 -7,213k 01 1 ,257k 03 5.342k 01 2.771E-02 2.286E 01 t,166g-02 

02 -7,231k 01 1,258k 03 5.362k 01 2,7B1£»02 2,285k 01 1.18SE-02 

02 -1.027E 02 1,361k 03 7,138k 01 3,702k-02 2,195k 01 1*1386-02 

02 -1.033E 02 1.362k 03 7,158k 01 3.713E-02 2.194E 01 U138E-02 

02 -1.067E 02 1.370k 03 7.290E 01 3.781E-02 2,187k 01 1.135S-02 

02 -1.145E 02 1.387E 03 7.572E 01 3.9286-02 2,638k 01 1.36 S£f02 

02 -1,829b 02 1,502£ 03 5.460E Ol 2.632k-(l2 5.7Slk Ot 2.9836-02 

02 -3.217E 02 l,698E 03 1.091E 02 5,6606-02 1,101E 02 5,709£-02 

02 -3.431E 02 1.726E u3 1.168k 02 6,060k-02 1.092E 02 5.663Er02 

02 -3.987E 02 1,785k 03 1,332k 02 6,907t»02 1.073E 02 5.565E-02 

02 -3,992k 02 1.785E 03 1,333k 02 6,915k-02 1,073k 02 S.564E-Q2 

03 -6,1 SHE 02 1.964k 03 1.186k 02 6.153E-02 1,016k 02 5.272E-02 

03 -6,201k 02 1,965k 03 1,185k 02 6.147E-02 1.016E 02 5.270E-02 

03 -8.025k 02 2,095k 03 1,079k 02 5.595E-02 9.7S3E 01 5.0S9E-02 

03 -8.044E 02 2,096k 03 1.079? 02 5.595fc«CZ 9.749E 01 5.057E-U2 

03 -9,342k 02 2,195k 03 1,076k 02 S,584k*02 . 9.021E 01 4.679E-02 

03 -1.030k 03 2.276E 03 6.420E Ol 4,367k«02 8,4206 01 4.367E-02 

03 .1,031k 03 2.277k 03 6.4Ut 01 4.363k-o2 6,«Uk 01 4,363k-02 

03 -1,101k 03 2,344k 03 7.922E 01 4,109k-02 7.922F 01 4,lQ9t-02 

03 «l,25ek 03 2.521E 03 7,J6Sk 01 3,«20k.02 7.365k 01 3.820E-02 

03 -1.438k 03 2.788k 03 5.190k 01 2.692k-02 S.190E 01 2.692E-02 

03 -1,475k 03 2.852k 03 4,956k 01 2.571E-C2 4.956E 01 2.S71E-02 

03 -1,530k 03 2,947E 03 4.521k 01 2.345E-02 4.621E 01 2.345E-02 

03 -1.582k 03 3.045E 03 4.080k 01 2.U6k-02 4.080E 01 2.116E.-02 

03 -1,643k 03 3,165k 03 3,70lk 01 1.919fc-02 3.701E Ol 1.919E-02 

03 -1,672k 03 3,209k 03 3,504k 01 1.818E-02 3.504k Ol 1,818E-Q2 

03 -1.676E 03 3.216E 03 1.652E 01 9.606E-03 3,482k 01 l,Q06Ei>02 

03 -1,604k 03 3,23«k 03 1,652k Ol 9,606k-a3 3.425k 01 1,777£-02 

03 -1,689k 03 3,245k 03 3.393E 01 l,760t-02 3,393k Ol 1.760E-02 

03 -1.705k 03 3.280k 03 3.280k Ol 1.701E-02 3.260E 01 1-701fc-02 

03 -l,7iek 03 3,309k 03 3.140k 01 1,629k.02 3,140k Ol l,629k-02 

03 -1,761k r-3 3,U02k 03 2,693k 01 l,397k-02 2.693E 01 1 .397E-02 

03 -1,81 Ik 03 3.832k 03 J.399b Oj 7,255t-03. 1 ,399£ 01 7.255E-03 

03 -1.907E 03 3,790k 03 «.426k 01 2.297E.02 4.428E 01 2.297E-02 

03 -1,982k 03 3,972k 03 a,06lE 01 ?,106b-02 a,061E 01 2.106E-02 
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» 01)69 hLOC* 

XABs P*i6 

6.466E 01 1,8946 u1 

6,50«E «i 1.491E 01 
6.S08E 01 1,9916 01 

6,5286 01 1,8656 01 

6.6946 01 1.001E 01 

6,76j£ 01 7,2516 00 

6,S38E 01 O.OfcOE 1)0 
6.910E 01 3»176fc 00 

6.97lt 01 2,4106 00 

7.0666 01 1.701E 00 

7.1096 01 1 ,3806 00 

7.2626 01 1.9536 00 

7.2776 01 1,4606 00 

7.352E 01 W38«E 00 

7.3526 01 1,3646 00 

7.08SF 01 l.J95fc OO 
7.7706 01 2,4c56 00 

6.I60E 01 1.600E 00 

«.44l6 01 1.3606 00 

8.727E 01 2.760E 00 

8.728E 01 2.763E DO 


= 126 Tl-F = 226.509 

P-Ob Pt“A 

1.89uE Oi 5,980c 02 
1.942? 01 5.9806 02 

1,9«7E CU 5.980F 02 
1.972F 01 5,9806 02 

9.530E 0 7,S99fc 0? 

9,2176 oo 9,4206 02 
7.OISE 00 1,1296 03 

4,9556 00 1,2506 03 

M.060E 00 1,3286 03 

2.665E 00 1.412E 03 

2,«77E 00 l.a»Ot 03 
1.810F 00 1,5236 03 

1.69BE 00 ’ 1.530E 03 
1..100E 00 1,5786 03 

1.137F 00 1,5816 03 

0.000 1,6 086 03 

0,000 1,6816 03 

0.000 1.768E 03 

0.000 1,8016 03 

0,000 1,8516 03 

0.000 1,8516 03 


■'AO b.o PI s 799, 

U 0 * I,- X 0 

-«,67b6 03 -2.5606 03 
-4./176 03 -2.5766 03 
-4,7216 03 -2.57P6 03 
-4.7426 03 -2,5876, 03 
•4,8916 03 -2.6476 03 
*4,9426 03 -2.665E 03 
-4.9V9E 03 -2,68 IE 03 
•5.05SE 03 -2.693E 03 
-5,1006 03 -2,7026 03 
-5.156E 03 -2,7126 03 
•5,1766 03 -2.715E 03 
•5.234E 03 -2,7266 03 
-5,2396 03 -2.727E 03 
•5,2bBE 03 -2.732E 03 
-5.208E 03 -2.7326 03 
-5.324E 03 -2.7406 03 
•5.339E 03 *2.7566 03 
-5.3S7E 03 -2.774E 03 
•5.374E 03 *2,7916 03 
•S.4U2E 03 -2.B19E 03 
-5.4U2E 03 *2,8196 03 


499 TT s 2P/t,u 

O-C-B CA-AU. 

-2,lieE 03 4.269E u3 

-2.141E 03 4.3376 83 

- 2.1« 3 F 03 4,3426 03 

•2,1Agt 03 4,3886 03 

-2.244E 03 «,583E 03 

-2,2776 03 9.6856 03 

-2,1166 03 4,7606 t.3 

-2.362E 03 4,848E 03 

-2,3996 03 «,922t 03 

-2.440F 03 3,0366 03 

-2,4blE 03 5,0886 03 

*2.5086 03 5,2736 03 

-2,5126 03 5,2906 03 

-2,5356 03 5,3746 03 

*2.5366 03 5,3756 03 

*2,5836 03 5,4276 03 

-2.58JE 03 5.525E 03 

-3.5B3E 03 5,6306 03 

*2,5834 03 5,6846 03 

•2.5B3E 03 5,7076 03 

•2.583E 03 5,7076 03 


P-Ib/PSO F* JH/P1 (J 
4,67IE 01 2,5276*02 
5,1226 01 2,6576*02 
5,1226 01 2.6576*02 
4.8486 01 2,5156*02 
2,5756 01 1.3366-02 
1,8656 01 9,674t*0J 
1,0496 01 5,444E*03 
8.169E OO 4.2376*03 
6,1996 00 3,2156-03 
4,375E 00 2,2696-03 
3.550E 00 1,8416.-03 
3,7376 OO 1 ,938E-o3 
3,7566 00 1,9486*03 
3,5106 00 1.8206*03 
3.508E 00 1.8206*03 
3.0746 00 1.5946*03 
8,3416 00 3,2896*03 
4.116E 00 2,1356*03 
3,5506 00 1,8416*03 
7.0996 00 3,6826-03 
/,107E 00 3,666E-03 


PACE 5 

P-08/PSO P*0B/P10 
4,8716 'U 2,5276*02 
4.99SE 01 2,5916*02 

5.00BE 01 2.59BE*oa 

5.074E 01 2,6326*02 

2.451E 01 1,2726*02 

2.371E 01 1,2306*02 

1.804E 01 9,3596*03 

1,2756 01 6,61l£*03 

i,04«E ni 5.416E-03 
0.655E 00 3,556E*03 

8,3736 no 3.3056-03 
u,658F 00 2,4156*03 

4.369E no 2,2666*03 
2.932E 00 1.521E-U3 

2,9256 00 1,5176*03 

0.000 0,000 

0,000 0.000 

0,000 0,000 

0.000 0,000 

0.000 0,000 

0,000 0,000 




HfcADlNG S UU69 hi.Ol.rt s 126 THE - 22b.5y« 


X ./fM- 689*5 6F PC 


CO 

to 


«.o«oe ot 

4.0416 01 

4.1296 ui 
A.130E 01 
4.156E 01 
4.150E 01 
4.2466 oi 
4.408F 01 
4.4S1E 01 
4.480E 01 

4,«eoe oi 
«.625£ 01 
4,6266 01 
4,73)6 01 
S.732E 01 
O.eijE 01 
4.876E 01 
4.8776 01 
4,93-OE 01 
5.07l£ 01 
5,26)6 01 
5.3J1E Oj 
5.4066 01 
5,i|82E 01 
5.5766 01 
5.62SE Oi 
S.630E 01 
5.6«(|E 01 
5,6526 01 
5.60OE 01 
S.703E 01 
5.7756 01 
S.877E 01 
6.078E 01 
O.220E 01 
6.466E- 01 
6.50dE 01 
6.508E 01 
6.528E 01 
6.69(|E 01 
8.7816 01 
6.830E 01 
8,9106 01 
6.971E 01 
7.Q66E 01 
/.109E (11 
7.282E 01 
7.277E 01 
7.3826 01 
7.3526 01 
7.485E 01 
7.770E 01 
8.180F 01 
6.40JE 01 
*.7276 01 
8,7286 01 


1.1832 «2 

1.«76E»o1 
1.750E 01 

I.B91E-01 
1,1926 00 
2.5256 00 
1« 714E 01 
2.63?E 01 
3,5806 00 
7,9256 00 
8,2/96-02 
2,3«8£ 01 
1.S95E-01 
!,5i4t 01 
1.4716-01 
1,0816 01 
9.074E 00 
1.37SE.01 
6.731E, oo 
1.8386 01 
2.230E 01 
5.2016 00 
7.6946 00 
7,5786 OO 
9,0456 00 
2.8816 00 
«.349g»oi 
1,1296 OO 
6.8596-01 
2.3376 OO 
1.8046 00 
5,8346 00 
8.5576 00 

1.4986 0) 
1.0356 01 
1,8916 01 

2.5396 OO 
2.6276-01 
1.3406 00 
1.1276 vl 
4,1486 00 
4.359E 00 
3.4846 00 
2,5716 00 
3.3756 OP 
1,3216 00 
4.292E 00 
3,7746=01 
1.7086 00 
3.0366=03 
9.5696-01 
2.2556 OP 
2,5886 00 
1.1196 00 
S.5206-01 
0.000 


1.163F 02 
1.1646 02 
'1.3396 02 
1.,341E 02 
1.3536 32 
1.378F 02 
1.5506 Og ‘ 
1.8136 02 
1.C.49E 02 
1.928E 02 
1.9296 Ijg 
2.1676 02 
2.1896 02 
2.320E 02 
2.322F 02 
2,4306 02 
2,5216 02 
2.5226 02 
2.S89E 02 
2.7536 »2 

2.9786 02 
3.026E 02 
3.105E 02 
3.1B1E 02 
3,2716 02 
3.300E 02 
3,3046 02 
3.3156 02 
3.3226 02 
3.3456 02 
3,3636 02 
3,4226 02 
3.5D76 02 
3,6576 02 
3.7616 02 
3.9S0E 02 
3,9756 02 

3.9786 02 
3.9916 4 2 
4.1046 02 
a ,1456 02 
4.1894 02 
4.224E 02 
4,2496 02 
4.283E 02 
U.298E 02 
4.3396 02 
4.3436 02 
4.3606 02 
4.360E 02 
4,3706 02 
4.3926 02 
4.4166 02 
4,429£ OS 
4,4356 02 
4«4356 02 


2,2396-03 
2,5196-03 
2.6406-03 
2,4306-03 
2.4036-03 
2o4l76*03 
2.4436-03 
2.5486-03 
2,9176-03 
2,9316-03 
2.9526-03 
3.2 u6E»o3 
2.841E-03 
2.8016-03 
2.8O1E-03 
2,8376-03 
3.1156=03 

2.B1QE-03 
2.77UE-03 
2,761E-03 
2.799E-03 
2.8786=03 
2,6726*03 
2,863E=03 
2.8J9E-03 

2, B10E«03 
2,9756-03 
2,7796-03 
3.2846-03 
2.9SBE-03 
2.934E-03 
2,0816«O3 
2.777E-03 
2.S45E-01 
3,1266-03 
3.1196-03 
3.288E-03 
3,4046-03 

3. J99E-03 
3,2/96-03 
3.252E-03 
3,1926-03 
3.14SE-03 

3.US6-03 
3,0646-03 
3,0466-03 
3,0196=03 
3,0146*03 
2.97BE-03 
2.9786-03 
2.96UE-03 
3.045E-03 
2.9666-03 
2.9336*03 
3.0136-03 
3.0136-03 


4 .<443F-02 

з. 9086-02 
4,5806-02 
4,0=56-02 

и. 9206-02 
5.167E-02 
5.3V5E-02 
7.0476=02 
o.ttoiE-02 
6»8t.5£«02 
0,8136=02 
o,UtE-02 
b,931E=02 
6,640 6-0 2 
0,04oEo02 
6,3286-02 
5.423E-02 
6,00bE-02 
5.801E-02 
5.3916-02 
4.1916-02 
3.9336*02 
3,6/96*02 
3,4236=02 
3.1966-02 
2.9UQE-02 
2,32/6-02 
2.4446*02 
2o4o56«02 
2.6506-02 
2,5986-02 
2.3856*02 
1.5636*02 
3.626E-02 
2.8J1£*02 
5,0476*02 
2.858E-02 
2.8906-02 
•2.8/2E-02 

2.0806-02 
1,8826*02 
1.458E-02 
1.177E-02 
l.0016-02 
/,51 Of-03 
6.8U5E-03 
6,0226*03 
5.8/46*03 
4,915E-03 
4.9u9E-03 
4.7296*03 
o.UJF-03 
5.833E-03 
5.1876-03 
b.o/uF-03 
6.6//E-03 
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«£ *t> jKiG c nuh9 -LOCK c 126 | l»-f- 4 2e6.5uu ‘*Lf 6,0 PI e 749 .aNM TT b 29 M . < 

Pt KMURMAKLE 


fe MG It K °r c >l : ('« r '»M,£ 


INLET 


CaLLUlAT tu THR'IST.,,.,... 1441, (UdF) 

MEASURED IHrt'JbT.,,,,.. i3j 5, (i 6 pj 

calculated specific iipuue.,,. 21140, (lbf-sec/u*m) 

MEASURED SPECIFIC IMPULSE. 1941. (LdF-SfcC/LbM ) 

calculated thrust coefficient. 0.5447 

MEASURED THRUST COEFFICIENT,,0,6203 


rtECFSERAUvEwCOOi.ee> ENGINE PERFORMANCE 
CALCULATED 


SfAEArt (hKUST. 6526. 

NET THRUST.,,.. 11172, 

SPECIFIC IMPULSE. 2248. 

THRUST COEFfICTENT.,. 0,5b6H 


(LbF) 

(LHFJ 

(LBF-SECABM) 


A»>GUt OF MlAU ... 

PASS FLO* RATIO.. . . 

AOCIIIVE Ok AG COEFFICIENT,...,,,. 

LIFTING PRESSURE RECOVER* EFFICIEn cv..., 

ua'A PTE.... 

TOTAL PRESSURE RECOVERY * SI PERSOUC..»,, 

TCTAl PRESSUKfc RECOVERY « bttSOMC.. 

INLET PROCESS EFFICIENCY . SUPERSONIC,.,. 
inlet PROCESS EFFICIENCY • SUbbOMC...,,, 
KINETIC ENERGY EFFICIENCY - SUFErtSONIC,,. 
KTNET TC ENERGY EFFICIENCY - SUeSCN'IC..,,, 
ENTHALPY at po r SUPERSONIC,. 

ENTHALPY at PO - SUBSONIC... 


PAGE 7 


0,000 

1.96/7 

0.0001 

0,1596 


(OFOKEES) 


0,1200 (PS1) 


0.3577 


0,1619 

0.6907 

0.9050 

0,9279 

0.6819 

-3.6H (bTUXLBM) 
26.2R (BTUXlBP) 


MOMENTU” AND FORCES 


COMBUSTOR 


X~LeT FRICTION DRAG..,,.,,. 

inlet momentum change,.... 

COM6USTQR FRICTION DRAG, ... 

COMBUSTOR B-TRUT drag.... 

COMBUSTOR MOMENTUM CMAN'GE. 

NOZZLE FPICTION DRAG,,,,,,.. 

NUZZLE STRUT DRAG,,,,,,,,,,. 

NOZZLE hOnfNTUM CHANGE.,, 

NOZZLE PR£S5Ukf INTEGRAL.... 

EXTERNAL FRICTION DRAG,, 

EXTERNAL PRESSURE INTEGRAL,,,,... 

TOTAL EXTERNAL DRAG,,,,,,,,.. ... 

TOTAL STRUT drag,... 

CAVITY FORCE.,,,,,,,... 

CALCULATED LOAD CELL FOrtCg,.... 

MEASURED load cell force,... 

FUEL VACUUM SPECIFIC IMPULSE 0.0, 


116.3 CLBF) 
1.792,1 (LBF) 

261.3 (LBF) 
•0.Z9 (LBF) 

927, (LBF) 
45.96 (LBF) 
-0.00 (LBF) 
1207, (LBF1 
1263', (LBF) 
0.00 (LBF) 
0, (LBF) 
-IR30. (LBF) 
<•0,29 (LBF) 
-1334, (LSF) 
-1425. (LBF) 
-1461, (LBF) 


FUEL-AIR RATIO,,.. 0.9242 

EQUIVALENCE RATIO,,,.,.,,,. 0,017 

COPHUSTOR EFFICIENCY.. 0,929 

TOTAL PRESSURE RATIO..0,1528 
COMBUSTOR EFFECTIVENESS..,,.. 0,6205 


INJECTOR DISCHARGE COEFFICIENTS 0,8141, 0,7041, 0,7999, 0,6919 


NOZZLE 


VACUUM STREAM THRUST COEFFICIENT • CS,.,, 0,9464 

NOZZLE COEFFICIENT . CT. 0,6660 

PROCESS EFFICIENCY,. 0.8604 

KINETIC ENERGY EFFICIENCY. 0,8793 


STATIONS 


FUEL INJECTORS 


nominal COWL LEADING EDGE,,,,,,,,,. 44.804 (IN) 

spike translation,,,, .. p,4oov unj 

INLET ThRoat,,,, 40,400 (IN) 

COWL LEADING edge.. 15,186 (IN) 

NOZZLE ShrtOUD TRAILING EDGE, 73,525 (IN) 

NUZZLE PLUG TRAILING EDGE.07.27/ UN) 

STRUT LEADING EDGE. 56,041 (IN) 

STRUT TRAILING EDGE . 65.041 UN) 

COMBUSTOR EXIT. 65,041 (IN) 


INJECTORS STATION VALVE 

U 40,400 A 

IB 41,206 B 

iC 44,3oO 

2 a 40,761 D 

2C 46,250 E 

3A 54,051 

3B 56,236 

4 «4.7«6 






















































Reading 69 
t = 256.20 sec. 


329 



330 


30(19, 


PAGE t 


REAOIuG B 0069 BLOCK s 159 *]>£ a ?5A,?AU hACH 6,0 of a 749,2(19 TT 

RamJEt PERFORMANCE 


3 - l'7f 


RA-M *Gl*‘T bOKV MACH VEL S "/A « A/AC 

"IPC rUUWEl 1 P 5 

0,00e 709,209 3049 605,7f All) 1,2921 28.860 2605 

O.OOo 0.001 oje =28,ec 101J 1,3929 2B,859 100'3 5,960 5979 1,633 0,10732 26,97? 0,98(5 

SPlKF HP 2 0 3 

0,60o 18,025 3049 685.71 fliH 1,2919 28,659 2605 

0,60 0 16,169 2976 663.4f 7fl9j 1.2943 28,859 2576 0,410 1056 2.089 0,10732 26.97ft 0,96!5 

-AI6 D TUMVEL 3 0 0 

0.00(1 769.249 3049 685,70 811J 1.2921 28,860 2605 

8P JKF%iP ns' 579 ” S ° 4 o f P<,} 1-.396B 28,859 995 6,015 5986 1,833 0,10321 25,945 0,9815 

0,600 18,025 30u9 685,70 8it) 1,2919 28,859 2605 

C.60o 14,396 2982 665,40 79U 1.2941 26,859 2578 9,391 1008 2.089 0.10J21 25,945 0,9815 

INLET THROAT 503 

00,40o 294,354 2987 666,70 7g2) 1,2941 28,859 2580 

40,40© 15,930 1468 234.10 Sfc3) 1.3506 28,659 1648 2,516 46S3 1,891 0,94314 26,978 0,1117 

TNUT UPNRSk 6 0 3 

40.400 294,334 2987 666,70 7*2) 1,2941 28,859 2580 

, l;** 605 mil 219,0 0 3l|8) 1,3539 28,859 1814 2,609 4733 1,891 0,857«0 26,978 0,1226 

TNL.6.T QNNnoK 7 0ft 

40,'40o 124,301 2987 666,70 7<>2) 1,2941 26,859 2580 

40.400 106,757 2885 636,00 7*2> 1,2972 28,859 2339 0,439 1241 1,950 0.85740 26,978 0,1228 

COMBUgTOP 0 6 1 21 

40,41 0 253,715 2947 666,6( 8|3) 1,2963 27,660 2620 

J2*® 1 ,0 „ 14,951 1475 232,90 381) 1,3514 27,660 1893 2.467 4669 U967 0,94 6 23 27,070 0,1117 

COMBUSTOR 0 9 2 21 

4J,28 6 198,892 2880 671,20 8231 1,3000 26,575 2646 

COMBUSTOR "-"S *?“ | 60 a 8( 9355 1,3057 26 * 5?5 2010 2,194 4420 2.040 0,95147 27,157 0,1114 

41,29ft 207.306 28«i 671,20 81I) 1.3016 26,534 2633 

41,296 18,484 1570 26,1.20 4a4) 1.3462 26,534 1992 2,?tB «41? 2.033 0.95178 27,157 0,1114 

COMBUgTofl 0 11 4 21 

41.36i 206,020 2934 671,00 069) 1,3021 26,528 2630 

41,36i, 18,744 1374 284,20 4gS) 1,3480 26,5?8 J994 2,206 4399 2,033 0.95184 27,157 0,1114 

COMdllgTOR 0 12 S 21 

41,50o 201,248 2832 670,AO « fl O) 1,3022 26,527 2629 

COVBuJtDR 2 °' 2 *} ^J 3 29S |* ( 0565 1,3061 26,527 2017 2, l‘ t6 “32’ 2*035 0,95240 27,157 0,1113 

42,46 0 187,224 2817 665,60 Bo") 1,3027 26,527 2622 

42.46c 20.967 1649 306,4( <i fl 7) 1,3443 26,526 2038 2,080 4240 2,038 0.94350 27.157 0,1124 

CO^0l f sTOff 0 Ift 7 b 

44.08J 119,320 3618 654,3tl0o7) 1,2638 27,460 2877 

44,08i 42,818 2898 413,40 816) 1,2887 27.467 2600 1,335 3472 2,124 0,91173 27,157 0,1163 

eOMBUsTOR 0 15 8 3 

44«310 117,396 3670 692.4(i0ft3) 1,2610 27,529 2891 

U4.31fl 45,073 2989 422.90 8(|4) 1,2848 27.537 2633 1,287 3389 2,127 0.91041 27,157 o,U65 

COMBUgTOR 0 16 9 4 

44.79ft 114,149 3756 647,60lOft9) 1,2561 27,648 2913 

44,79ft 49,855 3tS5 442,30 P95) 1,2777 27,660 2692 1,191 3205 2.132 0,90657 27,157 0.1170 

COMBUgToR 0 17 10 2 

44.80 0 114,104 3756 647,601090) 1,2561 27,650 2HJ 

44.800 49,896 3157 442,50 096) 1,2776 27,661 2698 1,190 3304 2.132 0,90637 27,157 0,1170 

COM8l>9TO» 0 18 11 9 

46.25o 106,490 3373 659.5(10 p2) 1.277" 24.363 2966 

46,25ft 52.998 2886 46l.50,9 fl o) 1,2942 24.365 2762 1,060 g<fHu 2,317 0.66321 27,437 0.124! 


ncmTM C IV*C PHT ETAC 
ill* 9,972 189,6 

4955 1,761 183.7 

4922 9 .ijflO 189.7 

4922 1,617 1P9.7 

4357 68,196 161,5 

4399 63,066 163.1 

4399 J6.530 161.1 

4356 68,662 160,9 0,11 0.07 

4257 65,355 136.8 0,22 0,04 

4356 65.339 156.7 0.22 0,01 

4248 69,070 156,4 0,22 0,00 

4231 64,073 155,8 0,22 0,00 

4182 62.165 154.0 0.22 0.00 

4206 49,193 154,9 0,22 0,79 

4205 47.944 154,8 0,22 0,85 

4199 45,159 154,6 0,22 0,94 

4199 45.124 154,6 0,22 0,95 

4229 40,026 154.1 0,57 0.32 
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Q P 

if 

*f 

| 

@ 


p T H SAMM MPI.WT SONV mACH VEL 5 */A * Ay A r 

C0P6UST0» 0 19 12 2 

46.2*9 lOb.auj 3376 669,fifl0e3) 1,2777 39,366 2667 

«6.36 5 53.020 2691 «8l,5( 9i0) 1,2990 20,368 2761 1,060 29«3 2,317 0,86255 27.037 0,I2«2 

COPB'lsTOR 0 20 13 9 

"7,310 102.533 3679 697,3(ilflO) 1,2620 20,710 3059 

97.310 55,266 3222 976.20022) 1,2782 20.717 287® 1.017 2926 2.337 0,80276 27,937 0,1339 

ro*BUsT09 - 0 21 19 2 

«7,3?i 102.9S6 3678 647.2(i1fi6) 1.2618 20.710 3055 

"7.321 55.336 3227 476.3(i0 2 3) 1.2779 20.722 2880 1.015 29?0 2,338 0,80219 27.037 0.1J35 

COM0U 9 TOR 0 22 IS 0 

98,Ho 98,702 39J9 633,70275) 1,2069 25.023 3129 

98.Ho 52,802 3«T0 O50.9(it0S) 1.2698 25.090 2952 1.027 3032 2.353 0,79010 27,037 0.JO32 

C088U$T()O 0 23 16 6 

06.761 90.090 3580 650»0tl369) 1.2683 22.909 3175 

08,761 92,095 3012 418,i(t0a0) 1,2882 22,059 2930 1,161 3907 2.523 0,69705 27,709 0,1552 

COPBUsTOR 0 29 17 2 

96.77i 90,099 3582 609,9(1269) 1,2602 22,906 JITS 

08,77i 92,360 3012 917,i(iOoO) 1,2882 22,911 2939 1,1*3 3913 2,523 0,69610 27.709 n,iS5« 

COMBUgTOR 0 25 18 0 

99,301 92,589 3633 695,1(1283) 1,2659 22,966 3190 

99.301 35.162 2909 369,2(i0j3) 1.2896 22,973 2890 1,393 3799 2.527 0.65106 27,709 0.1662 

COMBUSTOR 0 26 19 5 

50,711 83,219 9'0lS 633,6(1926) 1,2031 22,870 3299 

50,711 31.312 3290 329.2O1J0) 1,2715 22.890 3019 1,306 3935 2.557 0,55088 27.709 0,1950 

COPBUsTOR 0 27 20 0 

52,811 77,335 0293 M9,5(1$i«) 1,2276 23,tao 3395 

52.8U 22.612 3332 220.9fil a 9) 1,2657 23.189 3007 1.985 aii** 2.573 0.95079 27.709 0.2379 

COM8UsTOf> 0 28 21 3 

53.311 77.765 9213 616,503(12) 1.2296 23,116 3330 

53.3ti 20,275 3323 l«0.O(llo0) 1,270? 23.163 2965 1.561 0628 2,571 0,93620 27,709 0,2000 

COMBUsToR 0 29 22 0 

50,061 76,378 0207 612,?(iSi5) 1,2270 23,162 3395 

S0.O61 18.937 3205 199.9 f1099) 1 ,2702 23,210 2953 l»6ll 9758 2,573 0,01 1 18 27,709 0,2631 

COMBUs.TOR 0 30 23 3 

59,021 75,692 0297 608,2(i5i5> 1,2268 23,172 3399 

50.82, 16.575 3138 128,8(1073) 1.2726 23.225 2929 1,675 9093 2,573 0.38803 27,709 0,2702 

COP0U8TOR 0 31 20 0 

55,76() ’ 73.6S6 0302 603.6(1536) 1,2227 23,2«1 3359 

55.76o 15.277 3156 100,6(1070) 1,2708 23.309 2925 1,708 099? 2,577 0,36975 27,709 0,2966 

COM0UsTOR 0 32 25 5 

56.296 57.220 4760 601,S<l7il> 1.1036 23,792 3035 

56.296 10,695 380) Il«.6(j3i9) 1,2318 23.990 311S 1,563 0936 2,615 0,29396 27,709 0,3680 

COMeUsTOR 0 33 26 5 

56.301 66.902 0366 601,3(15*0) 1,2172 23.315 3366 

56.30J 11,239 3079 38,6(1 0117) 1.2729 23.393 2886 1,839 5306 2.5B8 0,29319 27,709 O.J690 

COMBUstOR 0 39 27 3 " 

56,flO t 66,700 0373 600.7(1563) 1.2166 33.320 3360 

58.4«l 11,103 3002 35.0(1008) 1.272? 23.909 ?000 1,042 5317 2,389 8,29108 27,709 0,3717 

COMBUSTOR 0 35 28 21 

56.521 51,908 5110 600,fl(i8o7) 1,1527 ?0,125 3009 

56.521 19,225 0309 101,o(l$a7) 1,1760 20,590 3216 1,559 0499 2,626 0,29039 27,709 0,3675 

'COMBUSTOR 0 36 29 2i 

56,00] 52,121 5109 599,3(104*3 1.1S28 2u,i27 jflao 

56,80] 13.837 4328 88.9(i5i6) 1,1700 29,603 3210 1,57« 5059 2,626 0,29337 27,709 0,3688 

COMBUSTOR 0 37 30 2l 

57,027 52,001 5108 590.5(10061 1,1520 20,128 3«83 

57.027 13,072 0293 68,9(15*9) 1,1799 2o,ol8 3190 1,609 5190 2,*26 0,29292 27,709 0,3693 


hOMTM r; I y AC PnJ fcTAC 
0230 34.986 150,2 0.57 0,32 
4365 36.509 159.8 0.57 0,06 
0386 36,052 159,9 0.57 0,46 
0529 35.250 164.9 0.57 0.59 
9623 36.905 166.9 0,91 0,39 
9625 36,923 166.9 0,91 0,39 
0725 37,930 170.S 0,91 0,36 
0952 33.930 170.7 0.91 0,98 
5229 31,565 iSfl.5 0,91 0,57 
5279 31,373 190,3 0.91 0,56 
5390 30,901 192,7 0.91 0,57 
5399 29,595 194,9 0.91 0,58 
5969 28.325 197.2 0,91 0,60 
5628 22,551 203,1 0,91 0,78 
5631 24,178 203.2 0,91 0,62 
5640 24,051 203.S 0,91 0.63 
5696 22.867 203.7 0,91 1,00 
5659 23,041 200,2 0.91 1,00 
5670 23.433 204,6 0,91 1,00 
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^EAClNfi » "069 BLf'CK o 159 Tt«E 0 ?56,2'»9 i-aq« 6,0 PT b 709,299 TT s 3009,n 

P T h GAWWA f OL»T SOnv MAC*) VPt S */A •» J/AP 

COt'HL'STDB 0 38 31 21 

■57.751 50.292 5101 595.«f)a«a3 t,152*> 29.127 3«bl 

57.75l 10.6*0 «16? 7.7095*) 1.1860 2«,659 3162 1 .716 5925 2,628 0,28627 27,709 0,3753 

CO*B<JsToe 0 39 32 St 

58.771 00,622 5071 592,8(183?) l.lSOfl 29,102 3970 

58.771 5,897 3937 .116.1(1359) 1,1993 29.722 3082 1,933 5956 2,695 0,2869a 27,70« 0,3777 

COPOUsTOP 0 90 33 21 

60,781 59,176 5101 5fl7,6({9fl3) 1,1536 29,1 ng 30*1 

60.7«l lb,937 9910 l39,Jlj5 5 B) t,iT«B 2<i,S7S 3238 1,971 9763 2,620 0,29691 27,709 0,3650 

COMBUSTOR 1 41 id 2| 

62.201 59,955 5099 583,8(]8u2) 1,1539 29,155 3980 

62.201 16,05(1 9368 108,6(1535) 01772 29,599 3229 1,512 9875 2.618 t,3P999 27,709 0,3553 

rOPBUglOP 0 92 35 200 

69.665 51,698 5083 576,0(1835) 1.1537 29,157 3979 

69.665 18,230 9969 170.1(157?) 1.171? 29,593 3257 1,369 9506 2,622 0.28857 27,709 0,3799 

COK8U$TOP 0 03 36 200 

65,091 97.717 5071 579,6(1831) 1,1530 29,199 3970 

65,091 19,599 9553 229.6(l6i2) 1,1670 29,991 3289 1,27« 9180 2.628 0,26828 27,709 0,9032 

CQP8U5TOP REGFN 9o 17 3 

65,09] 97,71? 5150 698,2(18*5) 1.1501 29,095 3500 

65,09] 17,121 9569 290,30M 7 ) 1,1691 29,962 3286 1,375 9518 2.693 0.26828 27,709 0,9032 

NOZZLf *E «5 36 S 

87.277 97,717 307! 579,6(1791) 1,1530 29,199 3970 

87*277 1.301 2899 *S«3,lf 933) 1.2602 29.8?9 2666 2.83« 7611 2,628 0.05565 27,709 1,9371 

NOZZLE PO 96 39 5 

87.277 97,717 5071 579,6(1791) 1.1930 29,199 3970 

87.277 0.901 2209 o820.2{ 698) 1,2877 29,826 2387 3,501 6359 2,626 0,02939 27,709 9,9356 

NOZZLe *E REGEN 97 90 5 

67.277 97,717 5150 '6a8,2(ia 6 S) 1,1501 29,095 3300 

07,277 1,396 2978 .533,2( 962) 1,2389 29,622 2790 2,806 7689 2.69J 0,05585 27,709 1,9371 

NOZZLE p O RF-GEN 96 91 5 

87.277 “7,717 5150 698,20(165) 1,1501 29,0*5 5500 

87.277 0_,90l 2299 »767,8( 7j0) 1,2892 29,826 2931 3,986 8977 2,69-3 0.02378 27,709 9,9501 

FICTlvE CQMBU8TR 68 61 0 

65,091 299,339 5273 S79,6(l9i0) 1,1709 29,372 3598 

65*091 0,901 1927a1067,0( 93O} 1,3268 29,626 1997 9,689 9121 2,979 0.09121 27,709 2,6250 

FICTlvE NOZZLE 69 62 0 

07,277 32,796 5001 551,30002) 1,1506 29,131 3993 

87.277 . 1,538 3153 .963.60099) 1.2509 29.817 28io 2,536 7127 2,65a 0,05565 27,709 1,0371 
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PEACHT. c 0069 i'LOC* » 159 tImF a ?56,20« FAC* 6,0 PI a ?a9.289 ft = 3049,0 PAGE 4 


X ABS 


6.IB 


P"OB 


PPA 


90 X 


U-1P 


G.nP 


C<«*L 


P.Tu/PSO 

Bp I P/P TO 

P»OB/PSO 

P-CP/RTO 

6.9 n 16-01 

uoBse 

On 

0,000 


"4,397fc«0l 

0,0 U ft 


0,000 


9.000 


2,4706 

0? 

2.703E 

no 

1 . 4 481»0 3 

0,000 


o.noo 

l,83fcE 

01 

i.oese 

00 

0,000 


•3,611b 

01 

0,000 


0.000 


n.OnO 


'.M«E 

T2 

2.703P 

00 

1,4 446-03 

0,000 


O.ftOO 

>.07o? 

Ot 

2,455c 


0,000 


•1,796b 

02 

0,000 


ft. 000 


O.OftO 


5, n 5 3 E 

OP 

6.1176 

ftO 

3,?77fc-03 

u.ooo 


0,000 

s.soe? 

01 

8,0316 

00 

0,000 


•3,8986 

02 

0,000 


0,000 


0.000 


6,P04b 

U? 

1,0046 

01 

5,3806-03 

O.000 


0,000 

3.SUE 

01 

4,069e 

00 

5.915E 

Oo 

•4.567E 

02 

0,000 


0,000 


0,000 


6.84HE 

02 

1.01UE 

01 

5.431E-03 

1.474E 

01 

7.S9SE-03 

3.S19F 

01 

4.072E 

00 

5.6826 

n 0 

<,4.5676 

02 

0,000 


0,000 


0,000 


4,8516 

0? 

1.015b 

01 

5.434E-03 

1.466F 

01 

7.851E-03 

3,S 55 F 

01 

8.PISE 

00 

3.8776 

Oo 

•4,654b 

02 

0,000 


ft, 000 


O.OftO 


7.P17E 

92 

1.050F 

01 

e ,6266-03 

9,661? 

00 

5.175E-03 

3.58s? 

01 

4.128E 

00 

2.2256 

00 

-4,0026 

02 

•3.253E 

02 

•3.253E 

02 

0.000 


7.522E 

a? 

1,0276 

01 

6.504E-03 

5.544F 

00 

?,970E»03 

3,606? 

fll 

4.060E 

00 

3,068? 

00 

•4.915b 

0? 

-3,2426 

92 

•3.292E 

0? 

O.OftO 


7,7i*E 

ft? 

1,M26 

ftl 

5,419E-03 

7.64BE 

00 

U.095E-0S 

3.648? 

01 

4,306g 

00 

4.762? 

oo 

-5.110E 

02 

•3.37JS 

02 

•3.373E 

02 

9,000 


8,174E 

02 

1,073b 

ftl 

S.747E-03 

1.18/E 

01 

6,3566-03 

3.701E 

01 

8.860E 

00 

6,8996 

Oo 

•5,3586 

02 

•3.610b 

02 

•S.4?9E 

02 

■1*3116 

01 

8.733E 

02 

1.111b 

01 

5,9536-03 

1.719F 

01 

9.208E-03 

3,7 3 1 £ 

01 

8,3 18 E 

00 

8,1126 

Oo 

•5.477E 

0? 

•3.715E 

02 

•3,5826 

0? 

•1.728E 

01 

9.0566 

0? 

1.UT6F 

01 

5,7646-03 

2,021? 

01 

1,083E-02 

3.0OJF 

fll 

3.980E 

00 

1.3556 

Ol 

•5.635b 

02 

•3.9706 

02 

•3.700E 

02 

•2.69BF 

01 

9.882E 

0? 

9.917E 

00 

5,3126-03 

3.376E 

01 

1.809E-02 

3.«33? 

01 

5.580E 

00 

1.5026 Oi 

•9.625E 

02 

•4,083b 

02 

•3.773E 

02 

•3.099F 

01 

1.018E 

03 

1.3906 

01 

7.487E-03 

3.943E 

01 

?,1126-02 

3,87 5 B 

01 

7.808c 

00 

1.54SE 

Oi 

-5.648t 

0? 

•4,2546 

02 

-3.884E 

02 

-3.6546 

01 

1,ft656 

03 

1,945b 

01 

1.942E-02 

3.649E 

01 

2,0 62b» 02 

3.86 0 l? 

01 

8.076E 

00 

1.5406 

Ot 

•9.6536 

02 

•4.276E 

02 

•3 .’086 

0? 

•3.721? 

01 

1,0716 

03 

2.0I3E 

01 

1 ,078t-02 

3.837E 

01 

2.055E-02 

3.90i? 

01 

9.190E 

00 

1.5666 

0) 

•5,6616 

02 

•4,369b 

02 

-3.969E 

02 

•3.995? 

01 

1.095E 
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4,801? 

00 

4,555? 

02 

3.257E-03 

1.S19F.02 

6.9US 

01 

3.80SE 

00 

4,'S93F 

«2 

3,2186-03 

1.2506-02 

6.97i? 

01 

2,853? 

00 

4.622F 

0? 

3.196E-03 

1.1026-02 

7.066? 

01 

3.775? 

00 

4,660? 

0? 

3.1446-03 

8,1836.03 

7.109E 

01 

1,4566 

00 

4.674E 

Op 

3,1236-03 

7,2816-03 

7.26 3 E 

01 

4.6796 

00 

4.721? 

op 

3,0956-03 

6.4116-03 

7.277? 

01 

4,U«E' 

■01 

4,725? 

02 

3.0916-03 

6,2706-03 

7.352F 

01 

1.90PE 

00 

4.744? 

02 

3,0666-03 

5.5686-03 

7,35 2 E 

01 

3.480£i*03 

4,764? 

02 

3,0666-03 

S.5646-03 

7,485? 

01 

1.165E 

00 

4,756? 

02 

3 . 0846-03 

6,4546-03 

■7.77oF 

01 

2.670E 

00 

4.783P 

o? 

3,1186-03 

8.5316-03 

8.16g? 

01 

2.848E 

00 

4.811E 

Op 

3.049E-03 

6.4456-03 

8 « 441 ? 

01 

1,285? 

00 

4.824? 

n 2 

3.0276-03 

6.095E-03 

8.727F 

01 

6,467£i 

•01 

4,831F 

(Ip 

3.103F-03 

1,0036-02 

6.728E 

01 

0,000 


4.831? 

0? 

3.1036-03 

1.0036-02 
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READING = 0Q69 Pl,ncK 0159 tImE » ?5m,?</u t ACM 


CALCULATED THRUST.,,... 1763, (L.QP} 

MEASURED THRUST,,,. 1572, U8F), 

CALCU| ATED SPECIFIC tMPULSF,,,,. 2439, CL8F-SEC/LBM) 

heasureo specific impulse . 2isi. (lbf-sec/lbm) 

CAI CU{_*TEO THRIJSt COFFFICIFNT.,,. 0,6980 

heasiirEo Thrust coefficient . n.hlSu 

HEGGNERATtV£»CQOLFo fNGTNF PERFORMANCE 
CALCULATED 

STPEAh THRUST. 6907, (LBF) 

vet Thrust,,.. 1060. (LBF) 

SPECIFIC IMPULSE,..,..,,,,.*. 2556, (LBP-SEC/LBM) 

THRUST COEFFICIENT,, ..0.731S 


MOMENTUM AajO forcfs 


INLET FRICTION DRAG,, 
INLET MOMENTUM CHANGE,,, 
COMBUSTOR FRICTION DRAG, 
COVSI'sTOP STRUT DRAG...,,,,... 

COMBUSTOR MOMENTUM change,,,,, 

NOZZLE FRICrtON DRAG,,,,,,,,,. 

N0Z2Le STRUT DRAG.. 

NOZZLE MOMENTUM CHANGE.,.,,,., 

NOZZLE PRESSURE INTEGRAL. 

EXTERNAL FRICTION DRAG,,,,,.,, 

external pressure integral,,., 
total external drag,, 

TOTAL STRUT DRAG.,,,,,,,,,, 

CAVITy FORCE.........I.,, 

CALCULATED LOAD CEU. FORCE..., 
MEASURED LOAD CELL force.,,.., 
FUEL VACUUM SPECIFIC IMPULSE 


121.2 (LBF) 
"761,4 (LBF) 
309,S.(LBF) 
20,21 (LBF) 
1270, (LBF) 
52,00 (LBF) 
0,00 (LBF) 
127«, (LBF) 
1326, (LBF) 
0,00 (LBF) 

0, (LBF) 
«»1510, (LBF) 
20,21 (LBF) 
•1206, (LBP) 

• 933, .(LBF) 

• U««. (LBF) 
1,0, -166,4, •: 


STATIONS 


NOMINAL COWL LEAPING EDGE.,,..,;,,,,.,.., 34,804 (IN) 

SPIKE TRANSLATION.,,,,,,,,,,,,, .. 0,3009 (IN) 

inlet throat,,,,,,,.,. 40,400 un) 

COWL LEADING EDGE,. 38,185 (IN) 

NOZZLE SHROUD TRAILING edge,,. 73,525 (IN) 

N07ZLF plug trailing edge,,67,277 (IN) 

8TRUT LEADING EDGE,., 56,441 (IN) 

STRUT TRAILING EDGE. b5.04i (iv) 

COMBUsTOR EXIT,,,,,,,,,,,,65,041 (IN) 


3049,0 


PAGE 7 


ANGLE OF ATTACK . 0,000 (DEGREES) 

MASS FLO" H'TIO,,,,,,,,,,, 0,9015 

ADDITIVE drag COEFF»CTEVT,. 0.0009 

LIMITING PRFSSUBK SFCOVERV EFFICIENCY,.,, 0.1636 

DELTA PT2...... 0,1194 (PSI) 

TDT*l PRESSURE PtrCVfcRY - SLPFRSOKIC.,,,, 0,3920 
TPT*L PRESSURE RECOVERY - SLBSCVIC, , 0,1659 
INLET PROCESS EFFICIENCY . SuP£RSOMC..,. 0.S957 
In'LET PROCESS EFFICIENCY » SURSOMC,,,, ,, 0.9050 
K1KFTIC ENERGY EFFICIENCY • SUPERSONIC.,, 0.9351 
KIKFTTC ENERGY EpFJrIF nCY • SUsSCN1C,,,., 0,e851 

EnthaLPY at PO p SUPERSONIC,.. »1,3S (BTU/LBM) 

ENTHALPY at PO » .. 34.38 C0TU/LBM) 


FUEL-AIR RATIO,,,.,,,.,,,,.,.,,.,.,,,.,,, 0,0271 
EOliT VALENCE RATIO..,.,...,.,,,..,....,,.. 0,914 

CDt-BU8TOft EFFICIENCY.. 1,000 

TOTAL PRESSURE RATIO,,,,,,,..,,,.,.0.1621 

CPmRuSTDR EFFECTIVENESS. 0.8743 

INJECTOR DISCHARGE COEFFICIENTS 0.79B1* 0,6906* ( 


VACUUM STREAM THRUST COEFFICIENT i C5,.,. 0.95B4 
NOZZLE COEFFICIENT m CT,0.6760 

PROCESS EFFICIENCY.. 0.8954 

KINETIC ENERGY EFFICIENCY,,.,.. 0,9073 
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READING a 0069 BLlCX a 169 tTmP = 265,204 macH 6,0 PT s 749,750 U n 2964.6 

RAM JPT PERPCRMANCfc 

S 'j h M H » REPORT 

T H RAMI'A *0|>T SONY MAC W V^L 3 >,/A * A/AC mOMIM C IVAC Phi ETaC 

NDD TUNNEL 1 0 5 

O.OOfl 769,750 2969 660,Of 7fl6) 1,2947 2B.860 2571 

0,00c 0,380 399 „3i,2f Qb) 1,3907 23,859 981 6,006 5890 I.82u 0.10690 27,057 0,9032 S051 9.786 186,7 

SPIKE TIP NS 203 

0,60o 18.012 2965 660.Of 7j6) J.29A6 28,659 2571 

0,60o 16,250 2896 639.3( 766) 1.2968 26.059 2593 0,401 1020 2.081 0,10690 27,"57 0.98H2 6971 1,69« 183.7 

RIMp TUNNEL 300 

O.OOo 749,750 2965 66u.ot 7fti>) 1,2947 28.660 2571 

0,00c 0,377 396 *34,Of 95) 1.3987 28,859 977 6,034 5893 1.824 0.10480 26,527 0.96P2 «95« 4,598 186,6 

SPIKE TJP NS 400 

0,600 18,012 2965 660,Of 7*6) 1.2946 28.B59 2571 

0,60o 16,328 2899 640,2f 7*7) 1,2967 28,859 2545 0,392 996 2,081 0,10480 26.527 0,9882 4954 1,623 186.8 

INLET TH?OAT 5 0 3 

40.400 278,394 2909 643,3{ 7t0) 1,2965 28,659 2549 

40.400 16,127 1450 229,3( 359) 1,3517 26.659 1837 2.477 4551 1.887 0.94533 27,057 0,1117 4289 66.8BO 158,5 

T4LET UPNR8K 603 

40.400 278,394 2909 643,3f 7 t0) 1,2965 28,859 2549 

«0.40o 13,839 1393 214,4f 3i|4) 1,3550 26,859 1803 2.569 4633 1,887 0,85957 27.057 0,1229 4332 61,890 160.1 

INLET ONNR8K 704 

40.400 122,146 2909 643,3( 7t0) 1,2965 28,859 2549 

40.400 104,619 2808 612.8( 7(|0) 1.2996 26,859 2507 0,493 1235 1.943 0,85957 27,057 0,1229 4332 16,500 160,1 

COMEUsTOR 0 8 1 2} 

40,410 238,837 2873 645,7f 7ql) 1,2987 27,627 2591 

40,flic 15.049 1457 228,if 376) 1,3524 27,626 1&83 2,427 4571 1,965 0,94072 27,152 0,1117 4288 67,395 137,9 0,12 0,07 

CON8USTOR 0 9 2 21 

u 1« £8« 188,618 2flll 649,flf BoD 1.3022 26,563 2617 

41.284 18,522 1392 275,4f 4 3 0) 1,3467 26,563 2003 2,160 4326 2.037 0.95443 27.238 0.1114 4J91 64,164 153.9 0.23 0,04 

COK0U8tOR 0 10 3 21 

41*294 196.294 2772 649,4( 790) 1,3040 26,523 2603 

41,29a 16.561 1551 276,Of 4j8) 1,3492 26,522 1981 2,182 4323 2,030 0,95376 27,238 0,1115 4190 64,072 153.6 0.23 0,01 

COKBUsTOR 0 11 4 21 

41,359 195,427 2766 649,2( 7r8) 1,3043 26,517 2601 

41,359 1S.B20 1554 278.7( 4j9) 1,3491 26,516 1981 S,l7l 4306 2,030 0,95526 27,238 0,1113 4182 63.918 153.5 0,23 0,00 

COMBUSTOR 0 12 5 21 

«l,50o 191,025 2763 640,6f 7fl7) 1,3044 26,516 2600 

41.500 . 20,403 1S95 29o,7( 4 3 1) 1,3470 26,515 2007 2,109 4232 2.011 0,95524 27,238 0,1113 4165 62,825 152,9 0,23 0,00 

COMBUSTOR 0 13 6 3 

42.460 167,183 2811 644,3f BoD 1,3020 26.5B0 2616 

42.46c 23,768 1750 316,7( 4?6) 1,3391 26.580 2094 1,934 4049 2.046 0,94582 27,238 0,1124 41)2 59,512 151.0 0.23 0,06 

COMBUsTOR 0 14 7 5 

44.079 114,002 3559 634,10029} 1.2660 27,449 2857 

44,07q 46.553 2931 424.2f »27) 1,2876 27.455 2614 1,240 3241,2,123 0,91466 27,238 0,1163 6130 66,057 151,6 0.23 0,78 

COMBUSTOR 0 15 6 3 

44,310 1)2,601 3599 632,4fl0aD 1,2638 27,502 2867 

44,310 48,855 3007 433,flf BsO) 1.2844 27.509 2642 1,195 3156 2,125 0.91277 27.238 0,1 165 4129 4«,764 151,6 0.23 0,83 

COMBUsTOR 0 16 9 3 

44,794 110.605 3654 628,20057) 1.260T 27,583 2881 

u 4.79u 53,676 3134 451,7f B9<>) 1.2791 27,591 2688 1,106 2972 2,128 0,90874 27,238 0.U7Q «125 41,969 151,4 0,23 0,89 

COMBUSTOR 0 17 10 0 

44.800 110.377 3654 . 628.2O05D 1.2607 27,583 2881 

44,80c 53,737 3135 452,Of 89O) 1.2791 27,591 2688 1,105 2969 2,128 0,90876 27.238 0.1170 4124 41,933 151,4 0,23 0,89 

COMBUsTOR 0 18 11 6 

46.25c 104,128 3186 64b.flfi0 3 l) 1,2865 23,b89 2921 

46.250 57,671 2769 500,6( *89) 1,2997 23.890 2747 0,983 2701 2,329 0,86653 27.655 0,1202 4153 36,374 150,7 0,62 0.25 



READTNG 8 0069 ULOCK o 169 Tt«f r a 265.204 «ACH 


749,750 TT b 296(1, 
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CO 

CO 

CO 


P T K GAMMA 5HSV HACK VEL S i«/A * A/AC 

CO^eisTOW 0 $9 12 2 

4b,460 10(1.109 316P 646,37103?) 1,2864 23,891 2921 

96,2e.o 57,899 2791 500,6( 0 r9) 1,2996 23,892 2797 0,963 2700 2.329 0.86602 27.555 0.124? 

COMBUgHlR 0 20 13 4 

47,310 101,116 3444 635,6(1120) 1,2736 2«,176 3003 

47,310 60.692 3063 499,7( 9 8 9) 1,2060 24,179 2855 0,913 2600 2,3«6 0,60596 27.555 0,133b 

COMBUSTOR 0 21 14 2 

47.319 101.109 3446 63S.5C112«) 1.2735 24,178 3004 

47.319 60,946 3085 499,6( 9 B 9) 1,2659 24,161 2656 0,912 2fe06 2,346 0.60559 27,555 0,133b 

rof'BUsTrP 0 22 15 4 

48.110 97,445 3720 627,6(l2}5) 1.2S90 24,464 3064 

46.Ho 57.623 3335 478,6(1074) 1,2730 24,492 29J6 0,931 2733 2.367 0,75111 27.555 0.1432 

COt-DUsTOR 0 23 16 6 

48,759 91,933 3384 643,9fj32l) 1,2784 21,645 3152 

48.759 45,611 2895 442,2(1025) 1,2950 21,646 2934 1,063 3177 2.565 0,70121 27,874 0,1552 

CffMBUSTOR 0 24 17 2 

46.769 91,681 3586 643,9(t2g2l 1,2762 21,646 3153 

48.769 45,465 2895 44i,3(i0gS) 1,2949 21,650 2934 1,065 3183 2.565 0.70030 27,874 n,iS54 

COMBUSTOR 0 25 16 4 

49,299 89,752 34?9 639,6(1256) 1,2735 21,742 3183 

49.299 37,758 2874 388,6(i0l4) 1,2943 21,746 2916 1,215 3542 2,573 0,65495 27,874 0,1662 

CQKBUsTDR 0 26 19 5 

50,709 8J..659 3630 629,U(i394) 1,2343 22,094 3288 

50,709 32,137 3148 337.4(ill6) 1,2796 22,107 3010 1,270 3822 2,604 0,55819 27.874 0,1950 

COMBl'sTOR 0 27 20 4 

52,609 75,767 4067 616,8(i4rS) 1,2394 22,354 3348 

52,609 23.025 3191 233.6(il27) 1,2741 22,364 3005 1,457 4377 2.622 0,45750 27,876 0,2379 

CQ H 6U$TOR 0 36 21 3 

53,309 76,037 4044 614,1(1476) 1,2408 22,333 3342 

53,309 20,655 3094 202,0(1089) 1.2779 22,366 2965 1.532 4541 2,620 0.43681 27.87a o.gaso 

COM8UsTD» 0 ?9 22 4 

54.059 74.165 4099 610.3(l4<)7) 1.2370 22.401 3355 

54,059 19.001 3105 i77.0f10q2> 1,2765 22,435 2964 1.571 4656 2.625 0.41363 27,87" 0,?631 

COMBUgTOR 0 30 23 J 

54,819 7J.001 4125 606,7(l5o8> 1,2351 22.436 3360 

54,819 17.3PS 3079 149.9(l0fil) 1,2770 22.473 2949 1,621 4761 2.627 0,39115 27,874 0,2782 

COMBUSTOR 0 31 24 4 

55.760 ■' 71.003 4176 602,6(1528) 1,2313 22,499 3372 

55.760 15.881 3009 124,3(1003) 1,2756 22,5#3 2948 1,659 4892 2,632 0,36688 27,874 0,?966 

COMBUSTOR 0 32 25 5 

56,244 55.521 4634 600,7(l7fl8) 1,1939 22,977 3460 

S6,24« 15.139 3700 134,2(i3i«) 1.2008 23»t26 3142 1,538 4032 2.672 0,29582 27.874 0,3679 

COMBUSTOR 0 33 26 5 

56.299 64,686 4234 6O0,5flSsO) 1,2266 22,561 3363 

56.299 11.556 2995 55,7(1045) 1,2760 22.615 2901 1,800 5221 2,642 0,29489 27,874 0,3691 

COMBUgTOR 0 34 27 S 

56,439 64,578 4241 600,0(1553) 1,2262 22,569 3384 

56,439 11,451 3996 52.4(1045) 1,2779 22,624 2901 1.B0S §235 2.643 0,29292 27,874 4,3715 

COMBUSTOR 0 35 28 21 

56.519 40,306 5154 599,009^5 1,1«62 23.519 3537 

56.519 14.717 4487 120.0(1625) 1,1627 24,000 3288 1.O90 4899 2,692 0.29615 27,874 0,3675 

COM8USTOR 0 36 29 21 

56,799 48,480 5153 596.7(i9 1 S) 1,1«82 23,521 3537 

56,749 14.287 4468 107,3(l6i?) 1,1635 24,011 3261 1,511 4999 2,692 0,29512 27,874 0,3688 

CCJMfcUsTOR 0 37 30 ?1 

57,025 48.250 5152 597.9fi9|4) i,14flg ?3.5?1 3536 

57.02s 13,447 4435 86,2(i6o2) 1,1640 2u.o3o 3289 1,548 5060 2,692 0,29462 27,874 0,3694 


MOV G JVAC. PMI tT AC 

a 155 36,336 iSo.b 0,62 0.25 
4315 32,665 156,6 0,62 0,36 
4317 32,628 156,7 0,62 0.36 
6462 31,902 161,9 0,62 0.46 
4565 34,6)9 163.8 1,02 0,27 
4568 34,645 163,9 1,02 0,27 
4676 36,052 167,7 1.02 0,30 
4916 33,156 176,4 1.02 0,41 
5195 31,124 186,4 1.02 0,48 
5246 30,968 106.2 1,02 0,46 
5314 29.931 190,7 1,02 0,50 
5376 29,061 192,9 1.02 0,51 
5445 27,891 195,3 1.02 0,53 
9612 22.212 201.3 1.02 0,68 
5616 23.928 201,5 1.02 0,54 
5825 23,829 201.8 1,02 0,55 
5630 22.546 202,0 1,02 1,00 
5645 22,742 202.5 1.02 1,00 
5656 23.169 202.9 1,02 1,00 
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iRE»A.C’T^G a 0069 BLOCK 

.n 169 tTi*E * 

1 265,204 »AC> 

< 6.0 

1 Pt s 

s 749, 

,750 1 

s 2964,6 






PAGE 

1 ' p t 

h 

game* 

«nL>T 'SONY 

HAXH 

VFL 

■s 


* 

A/AC 

4CM* 

c 

IvAC 

PM 

*ETAC 

COl'BUsTOP 0 38 

57.7*«g «6,0'iO'51'J3 

57.74g 10.755 -4329 

31 ?1 

■595,5(190) 
2,0,6 (1 Sg7) 

1,1479 

1.1607 

23.318 

24.082 

3533 

5232 

1 ,660 

5364 

2.695 

0,20999 

27,874 

«,3/•’A 

5661 

24.172 

203,8 

1,0? 

1,00 

CO^Bt{S>T.O« -0 .39 

50,.77,6 9 H,’6fl9 '.51.03 

5W7.69 5,51(2 i«090 

32 2.1 

592,9(1094) 

14.20457) 

1.1457 

1,1772 

23,481 

24,171 

3518 

3147 

.1,890 

5948 

2.718 

0,28815 

27,*74 

0,377 / 

5686 

26,'635 -204,0 

1,02 

t.eo 

CDWts'TOB ■'0 «0 

00."7)7.9 59.,',605 'S’lJ48 

p. 0,»'7.7,9 ljb .-,6,50 <4522 

33 21 

’588,,0(l91<?) 
l'3tt,7 (1639) 

1,1.48 9 
lr, 1625 

23.542 

23,989 

35,54 

3-301 

1,437 

47«1 

2,666 

0., 29817 

27,874. 

*0,3650 

5664 

21,970 

203,2 

1,0? 

5,00 

CDKBUST0R 0 «1 

62.1*19 51..333 .5147 

62,199 16,464'0503 

34 21 

504.‘5(i9,i2) 
.125.6(163,1'! 

1,149? 

1,1,634 

23.549 

24.003 

3534 

3294 

1,455 

4792 

2,684 

0,30626 .27,874 

'0„3553 

5640 

22,807 

202,6 

1.02 

1,00 

COPEUstrP . 0 42 

64,,6 6 3 .4,8,7.94 -51,33 

44.063 19,-16.9 4607 

35 2,1 

S77.2(l9p6) 

1 9.6i,5 ( 1676) 

1,1490 

1.1595 

23,'592 3520 
25,935 >3331 

1 ,'31-0 

4364 

2.687 

0.29030 

27,674 

0 ,‘3749 

5622 

19,690 

201,7 

1.02 

1,00 

'OOh0Us.TOR 0 .43 

65,'039 45.'400 '5U2 

65,039 19.91*7 .4662 

36 200 

S75,9(i9„4) 

238,3(i7 0 0) 

1.1484 

1.1570 

23,'543 
23,889 

3524 

3350 

1.227 

4110 

2,693 

0,26988 

27.874 

0.4032 

5616 

17.239 

201.6 

1.02 

1,00 

COPB'JsfOP REGFA #4 
65,039 4i,£)oo 5160 

65,039 19,894 47.03 

37 2 

6l4.3(l9 1 8) 
272.8(1▼!8) 

1.147? 

1.1548 

23,409 

23,8.46 

3540 

3365 

1,229 

4134 

2,700 

0,26988 

27,074 

0,4032 

5636 

17,339 

202,2 

1.02 

1,00 

nozzle *e 45 

07.275 45,400 5422 
87,27-s 1,422 3067 

30 9 

575,9(1880) 
■604,0(1O4O) 

1.1484- 

1,2578 

23.543 

24,369 

3524 

2806 

2.739 

7684 

2,693 

0,03616 

27,874 

1.9371 

7363 

6.709 

264,1 

1,02 

1,00 

NOZZLe p U fl 6 

87,275 45,(400 5122 

87,275 0,386 2326 

*39 5 

57.5,9(188°) 

t>6Ba,4( 7;7) 

1,1464 

1,2621 

23,543 

24,368 

3524, 

2467 

3,470 

0560 

2.693 

0,02251 

27,074 

4,8345 

7896 

2,995 

283.3 

1,02 

1,00 

NOZZle AE REGEN 47 
87,27s .45,400 5160 

87,"27g 1 ,'440 *3136 

40 5 

614,3(19)8) 
■576,4(1067) 

.1,1072 

1,2541 

23,489 

24,364 

3540 

2833 

2,725 

7719 

2,700 

0,05618 

27,874 

1.9371 

7406 

6,739 

265,7 

1.02 

1,00 

NOZZLE PQ REGE'N aa 
87.27s 45.400 5160 

87.275 0.388 2373 

41 5 

614.,3(19)8) 
■870,9( 7y4) 

1.1472 

1.2805 

23,489 

24,368 

3540 

2490 

3,462 

0621 

2,700 

0.02222 

27,074 

4,0978 

7955 

2,977 

285.4 

1,02 . 

■1,00 

FICT.IVE COKBUSTfi 60 

63.. 039 278,394 5345 

65.. 039 0,306 1,511. 

61 0 
373,9(1992) 
>1177,1( 468) 

1.1643 

1.3201 

23.704 

24,368 

3607 

20J? 

4,642 

9366 

2.540 

0.03791 

27,674 

2.8706 

8400 

5,518 

301.3 

1.02 

1,00 

FJ’CTIvE NOZZLE 69 

87.275 27.34S 5035 

87.275 . 1,801 3514 

62 0 
554,9(1865) 
■413,8(1218) 

1.1448 

1.2198 

23.501 

24,332 

3492 

2959 

2,352 

6960 

2,731 

0,05618 

27,674 

1.9371 

6924 

6,077 

248,6 

1,02 

1,00 
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OfcADIMJ » <>069 0L‘>C!*• 3 169 TUE = 265,204 

*A BS P-1? P-OP PDA 

6,9P]F.Pl 1 • 0VOfc 00 0*000 -4.3896-01 

1.63faF 01 I,n90* 00 0,,'OC -3.6286 tfl 

3.07 0 e Oi 2,4656 00 0,000 -USQUE 02 

3.50eF 01 a.njgg oo O.OOo -3,9096 0 ? 

3.51flE 01 4,0756 00 5.724E Oo "4.5586 02 

3.51BE 01 4,078E 00 5,6926 Ofl -4.5S9t 02 

3.5S5F 01 4,2006 00 3.7S1F Oo "4,6536 02 

3.58SF 01 4,16 IE 00 2.225E Oo "4,aoJ6 08 

3,60fcF 01 O.J05E 00 3.080F Oo «a„«19t 02 

3.6U 6 E 01 U.3J5E 00 a.7816 Oo »5.117t 02 

3*70IF 01 4.470E 00 6.9272 Oo "S.S62E 02 

3.73jE 01 4,J54E OO 8.137F Oo "5.4856 02 

3,etUF 01 (J. 07 SE 00 1.35SF «1 -S.652E 0? 

3«S33E 01 5,6626 00 1.580F Oj -5,6466 02 

3.87JE 01 7,fl99£ 00 1.5426 Oi =5.6786 92 

3.8e 0 E 01 8.159E 00 J.537E Oi -5.682E 92 

3,90|F 01 9.2606 00 1.567F Oj =5.6936 02 

3.93iE 01 1.362E 01 1.609F Oi -5.7S0E 02 

3,95oE 01 1,6396 01 1.34SP Ol -S.829E 02 

3,96oE 01 1.7106 01 9.325B On -6.000E 02 

O.OOoE 01 U758E 01 9.25SF O 0 -6.138E 02 

4,04 0 E 01 2.089E 01 9.126E Oo *6.4266 02 

fl.OOiF Oi 2,098 e 01 9.122F Oo -6,fl32E 02 

4*12bE 01 2.821E 01 8.633F Oft -7.2336 02 

4.129E 01 2.829E ot 8.829F 0 0 -7.203E 02 

a.UfcE 01 2.883E oi e*806E Oo »M11£ 02 

a.15flF 01 3.000E 01 1.081E Ol -7.057E 02 

4.24<,F 01 2.314E 01 2*aaoE Ol =7,811E 02 

4,4086 ol 4.579E 01 4.7S2F 0| -7,3686 02 

a.aiiE 01 a*90Hg gi a,869E Oi -7 .3405 02 

a.«79E 01 5.5796 01 5.156E 0 ] -7.3UE 02 

«.a«oE 01 5,5076 01 5.1606 Oi -7.31SE 02 

a.62sE 01 5.55«£ 01 6 . 021 F Oi .6,2706 02 

9,6268 01 5.553E 01 6.026F Oi -6.258E 02 

a.73iF 01 5.S29E 01 6,6506 Oi -4.5176 02 

0.732E 01 S.53SE Oi 6.655E 0j -4.503E 02 

a.eiiE 01 6,0606 01 5.505E Oj -2.95UE 02 

4*8762'ol a,561E Ot a*S6lF Oi -l.aS6E 02 

а, 677E 01 a,547g 01 4.5476 0 ( -t,fll2E 02 

4.93'oE 01 3.776E 01 3.7766 0) -2.629E 01 

5.07iF 01 3.214E 01 3.2146 0] 2.321E 02 

5,2»lE 01 2.302E 01 2.302F O t 5,3586 02 

5,33]F 01 2.065F 01 2.0656 Oi S.925E 02 

5*4062 01 U900E 01 1.900F Oi 6.693E OH 

S.482F Ol 1,7326 01 1.7326 Ol 7.397F 02 

S.576E 01 1.3886 Ol ‘UbBSa 0] P.J80E 92 

5.62aE 01 1.314E 01 1.514F Ot 9,P89t 02 

5,63oE 01 8.062E 00 1.505E Ot 9.931E 02 

5.64/iE 01 8.062E 00 1.48uF 0( 1.003E 03 

5.45gE «t 1,4726 01 1.4726 Oj 1,0096 03 

5•68of 01 1.429E 01 1.0J9F 0] l.nHBE 03 

5.702E 01 1.345£ 01 U345E «l 1.0416 03 

5.775F 01 1.07SE 01 U075F 0] 1,0746 03 

5,8776 Ol 5.51HE 00 5,5126 Oo 1.043E 03 

б. 07BF 01 1.665E Ol 1.665F Oi 1.095F 03 

6,2HoE Ol 1.644E 01 1.64ar 0| U095E 03 


**At> 8,9 pT a 740.750 Tl a 2964,6 
6!)X U-JP 0-H2 CAkHL 

0.90U n.000 0,000 2.470E-0? 
o.ouo fl.Ooo 0 .one I.MUfc 0? 
n.OOO n*f> 0 0 0.000 5,0536 0? 
0.000 0,000 0.000 6.804E 02 
O.OuO 0.000 0,000 8.HU7E 02 
0,000 0.000 9,000 6,8506 0? 
9.000 O,0on 0,000 7,? 1 8£ 9 ? 
2,9366 02 -2»936fc 02 C.OOC 7.521E u2 
£.97if 02 -2.971E 0? 0.0«0 7.738E 0? 
3.044E 02 -3,0446 02 0,000 8,17fl£ p? 
3.235F 02 -3.140E 02 -9.538F 00 6.734E 02 
3.322E 02 -3.196E 02 "1.254E 01 9.055E 02 
3.545F. 02 . 3 ,3396 02 -1.960F Ot 9,8«36 0? 
3,6306 02 -S.405E 0? -2.2S0F 01 U018E 03 
3.7756 02 -3.510E 02 -2.654F. 01 1.065E C3 
3.7936 02 -3.5236 02 "2.700E 01 1.071E 03 
3,9746 02 -3.S64E 02 -2.901F 01 1.0956 03 
3,9956 02 -3.676E 02 -3.184E 01 1.129E 03 
4,0776 02 »3,7m 02 -3.3636 01 1,1516 03 
4.214E 02 -3.850E 02 -3,6376 01 1,1866 03 
4.312F 02 -3.930E 02 -3.819F 01 1.2106 03 
4.522F 02 -4.099E 02 -4,2266 01 1,2376 03 
4,5276 02 .4,1036 02 -4,2366 01 1.2586 03 
5,1756 02 -4.315E 02 -6.6076 01 1.361E 03 
5.1&5E 02 -4.520E 02 -6.6506 01 1,362E 03 
5.246E 02 -4.553E 02 "6,9356 01 1.370E 03 
5,3B6E 02 .4,6266 02 -7.60J6 01 1.3876 03 
6,5746 02 -5,2256 02 -1,3496 02 1.502E 03 
9,3396 02 -6.822E 02 "2.5186 02 1,6986 0* 
9,8146 02 -7,1186 02 -2.696E 02 1.7266 03 
1.0956 03 -T.791E 02 -3.1636 02 1.785E 03 
1.097E 03 -7.800E 02 -3.17C6 02 1,7866 03 
1,4906 03 -9.841E 02 "5,0626 02 1.9646 Ql 
1.49JE 03 -9.655E 02 *5.0776 02 1.965E 03 
1.789E 03 -1.1226 03 -6.6646 02 2,0956 03 
l ,79lE 03 -1,1246 03 -6.676E 02 2,0966 03 
2,0026 03 -1.2216 03 -7.8106 02 ?,195£ 03 
2■ 161F 03 -1 .297E 03 -8,6366 02 2.276E 03 
2,1636 03 -1.2986 03 -8.6506 02 2.2776 03 
2,2836 03 -1.358E 03 -9,2556 02 H.344E 03 
2,5676 03 -1.5056 03 -1.063E 03 2,5216 03 
2.918E 03 -1 .693E 03 -U225F 03 2.7886 03 
2.9926 03 -1.7J2E 03 -1.260F 03 2.851E 03 
3.098E 03 -1.787E 03 -1,3116 03 2.947E 03 
3,1996 03 -1.838E 03 -1.361E 03 3.045E 03 
3.313F 03 -1.8956 03 -1.4186 03 3,1666 03 
3.366E 03 -l.*?20E 03 -1.4466 03 3,2096 03 
3.3726 03 -1,9236 03 -1 ,4496 03 3.2166 03 
3.386F 03 -1.9296 03 -1,4576 03 3.2J4E 03 
3.3946 os -1.9J3E 03 -1.461F 03 3,2456 03 
3.4216 03 -1.944E 03 -1.477E 03 3.280E 03 
3.4436 03 -1.953E 03 -1.4896 03 3.309E 03 
3,5096 03 -1 .9(106 03 -1.5306 03 3,ao?E 03 
3.5876 03 »2.!>o9E 03 -1.578E 03 3.532E 03 
3.720F 03 -2.0SOE 03 -1.670F 03 3,7906 03 
3.8196 03 -2.078E 03 -l,74iF 03 3.972E 03 


PAGE 4 

P-ln/FSO V-1F/P10 P-OB/FSU P-DB/P70 

2.8I0E Or U456E-03 0,000 0,000 

2.8106 t& 1.4546-03 0.000 0.000 

6.355F 00 ?,2686-03 0,000 0.000 

1,04OF 01 4,3786-03 0,000 0,000 

U&S1F 01 5.4366-03 1,4766 01 7.6J4E-03 

1.051F Ol 5.439E-03 1.467E 01 7,5926-03 

I.U93F 01 5.6SSE-03 9.747F 00 5,043£»03 

1,0736 01 5.550E-O3 5,73bF 00 2.968E-0S 

U058F 01 5.675E-03 7.940F OO 4.108E-03 

U112E 01 5.755E-03 J,23£E «1 6.377E-03 

1,1586 01 5.962E.03 1.786F 01 9.2J9E-03 

1.123E 01 5,80Pt-03 2.096E Ol 1.O85E-02 

1.051E 01 5.435E-03 3.49UE 01 l.POBfc-OH 

1.460F 01 7,5526-03 4,0736 01 2,107E>02 

2,036F 01 1,0546-02 3.9766 01 2.057E-02 

2.103F 01 1.O88E-02 3,9646 01 2.051E-02 

e ,392? 01 t .238E-02 4,0406 01 P.090E-02 

3,5106 01 1,8166-02 4,1476 01 2,1466-02 

4.223E 01 2,186E-u2 3.467E 01 1.794E-02 

4,4096 01 2,2816-02 2.404E 01 1.244E-02 

4.532F Ol 2,3456-02 2.3B7E 01 1.2356-02 

5.3P6E 01 2,7076-02 2,3536 01 ),2176-03 

5.U07E 01 2,7986-02 2.352E 01 1.2176-02 

7.2736 01 3,7636-02 2,2776 01 1.17BE-02 

7,294601 3,7746-02 2.276H01 1,1706-02 

7.433E 01 3,8456-02 2.271E 01 1.17SE-02 

7.734F 01 4,0016-02 2.7B6E Ol 1,4416-02 

5.96SE 01 3,0866-02 6.290E 01 3,2546-02 

1,1806 02 6.1076-02 1,2206 02 6,3Ut-02 

U264E 02 6,5386.02 1,2556 02 6.494E-02 

1.4386 02 7,4416-02 1,329E 02 6,B77£-02 

1,4406 02 7.452E-02 1,3306 02 6,8826-02 

1.4326 02 7,4076-02 I.S52F 02 8,0306-02 

1.4326 02 7.407E-0? I,594E 02 8,0336-03 

1•4256 02 7,3746-02 1,7146 02 8.869E-02 

1,4276 02 7,3626-02 1,7166 02 8,8766-02 

1.562E 02 8,0816-02 1,4196 02 7.34P6-02 

1,1766 02 6,0636-02 1,1766 02 6.063E-0S 

1,1726 02 6,064E.(ia 1,1726 02 6,0646-02 

9.7346 01 3,0366-02 9,7346 Ol 5.036E-02 

8.28SE Ol 4.2866-02 8.28SE 01 4,286E«02 

5,9366 01 3.071E-02 5.936E 01 3.071E-02 

5.3256 01 2,7556-02 5.325E 01 ?,755E-02 

4,8986 01 2.5346-02 4.89BE 01 2,5346-02 

4,4666 01 2,31)6-02' 4,4666 01 2,3116-02 

4.094E 01 2,1186-02 4.094F 01 2.UBE-02 

3,9036 01 2.0196-02 3,903E 01 2.019E-02 

2,0786 01 l,0756-02 3,8816 01 2.008E-02 

2.0786 01 1 .0756-02 3.826E 01 1,9796-02 

3,7946 01 1,9636-02 3.794E 01 1.963E-02 

3,6836 01 1,9066-02 3,6836 01 1.906E-02 

3.467E 01 U794E-02 3.467E 01 1.7946-02 

2.7736 01 1.430£-o2 2.773E Ol 1.434E-02 

1.4216 01 7.352E-03 1.421E 01 7.352E-03 

4.292g 01 2.221E.02 a,2926 Oi 2.221E-02 

4.2396 01 2,1936-02 4.239E 01 2.19JE-02 
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xabs p«x8 p«o» pr4 cox »ib c-ne C4 *»au p-re/pso p-ie/pro p-ob/pso 

<,,46{,e 01 1.917E 01 1,917K Oi 1.095E 05 -4.021E 05 -2.151E 03 -1,870* 03 u,2tj9E 03 4.9«,!E 01 2,5576-0? 01 

6.50aE 01 2.025E 01 1.958F Oi 1.095E 03 -4,057? 03 -2.166E 03 -1.891F 03 u,337£ 03 5,2206 01 2,7nu-oS 6.049E 01 

6.S0SF 01 2.025E 01 1,963p Oj t,045£ 03 -a.ObuE 03 -2.167E 03 -l,A93f 03 «,39?fc 03 5.22uE 01 2,7016-02 5.060* 01 

6*,526? 01 1.925E 01 1.9355 Ot 1,0956 03 -4.079E 03 -2.17SE O’ -1.904E 03 4,5686 03 4.963E 01 2,5686-02 5.1WF 01 

<J-,69uE 01 1,0986 01 9.390E Oo 1.260E 03 -4.211E 03 -2.227E 03 «1,984E 03 4,5836 03 2 .B31E 01 1,0606-02 2,0216 01 

<>,76lE 01 7.779E 00 9.012E Oo 1,0506 03 -0,250E 03 -2.243E O’ -2.0UE 03 o,be5t 03 2.005E 01 U03B6-02 2,42/E 01 

6.838E 01 O.ioOE 00 7,12oe Oo 1.603E 03 »4.3u3E 03 -2.2576 03 -2.0456 03 “«760E 03 1,05/E 01 5.4eBfc-o3 1,8376 01 

6*91oE 01 3.099E 00 4.955E 00 1.768E 03 -4.351E 03 -2.268E 03 -2,083E Oi 4,8986 03 9.02U 00 4,6676-03 1.285E 01 

6,97iE 01 2,9906 00 «,13SE Oo 1.852E 03 -4.369E 03 -2.275E 03 t.2,114E 03 «,922£ 03 7,7086 00 3.9686-03 1.066E 01 

7.066E 01 1.933E 00 2,8106 Oo 1.945E 03 -4.435E 03 -2.284E 03 -2,1526 03 5,0366 03 4.980E 00 2,5796-03 7.2446 00 

7.109E 01 1.4556 00 2.655E Oo 1.976b 03 -4.451E 03 -2.286E 03 -2.16SE 03 S.08SE 03 3.751E 00 1,9416-03 6.845E 00 

7.262E 01 1,6'OIE 00 2.105E Oo 2.0676 03 -4.500E 03 -2.295E 03 -2.204E 03 5,2736 03 4.127E 00 2,1356-03 5.427E OO 

7,2 7 7E 01 1.6156 00 1.969E Oo 2,0746 03 -4.504E 03 -2.296E 03 -2.208E 03 5,2906 03 4.163E 00 2.15«E»03 5.076E 00 

7,352? 01 1.674E 00 1,2906 Oo 2.1306 03 -4.5266 03 -2.3006 03 -2.22SE 03 5,3746 03 4.3176 00 2.2336-03 3.326E 00 

7,3526 Oi 1.675E 00 1.2B6E 0 0 2,1326 03 -4.528E 03 -2.300E 03 -2.228E 03 5.375E 03 4.318E 00 2,2306-03 3.316E 00 

7.485E 01 1,7806 00 0.000 2,1696 03 -4.576E 03 -2,3076 03 -2.269E 03 S.427E 03 4,5696 00 2,3746-03 0,000 

7»77qE 01 2,3606 00 0,000 2,2566 03 -4,509E 03 -2,3206 03 -2.269E 03 5,5256 03 6,6006 OO 3.4146-03 0,000 

8.I60E Oi 1,8606 00 0,000 2,3506 03 -4,6046 03 -2.33SE 03 -2.269E 03 5,6306 03 4,7956 00 2.4816-03 0.000 

8,44 j £ 01 1,8406 00 0,000 2.391E 03 -4,6i9E 03 -2,3496 03 -2,2696 03 5,6846 03 4.743E 00 2,4546-03 u.000 

8,727? 01 3.235E 00 0,000 2,4536 03 »4.6uJE 03 -2,3746 03 -2.2696 03 5.707E 03 6.340E 00 4,3156-03 0.000 

8.727E 01 3.238E 00 0.000 2.4536 03 -4,b«3E 03 -2»37«E 03 -2,2696 03 5,7076 03 8.347E 00 4,3196-03 0,000 


p-aa/pro 
2.5S7E-02 
2,6126-02 
2 , 6186-02 
2.64BE-02 
1,2526-02 
1,2556-02 
9,5026-03 
6,6496-03 
5,5156-03 
3,746E-03 
3.542E-03 
2.8086-03 
2,6266-03 
1,7216-03 
1.7166-03 
0,000 
0.000 
0,000 
0,000 
0,000 
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2.222£-03 
2.502E-03 
2.612t»03 
2.4146*03 
2 »389E»03 
2,405E»v3 
2.4426*03 
2.608E-C3 
2 , 4622*03 
3,006E«CS 
3.0336-03 
J.32fl£*03 
2.970E-C3 
2.944E-03 
3,0572*03 
3,0092*03 
3,2756*03 
2.9896*03 
2.9176*03 
2.8656*03 
2,8626*03 
2,9692*03 
2.9296*03 
2,9216*03 
2.909E»03 
2,6816*03 
3,0662*03 
2,8606*03 
3,3572*03 
3,3S0E*C3 
3.347e»03 
3,3576*03 
3,4946*03 
3,3126*03 
3.3036*03 
3,3276.03 
3.S69E.03 
3.4506*03 
3.4482*03 
3.3952*03 
3.3842*03 
3.3492*03 
3.317E-03 
S.298 Edo 3 
3,2382-03 
3.2t3E*03 

3,1902*03 
3,1842*03 
3.1522*03 
3.151E-03 
3.1706*03 
3,212t*03 
3.1396*03 
3.1236*03 
3,1996*03 
3,2006*03 


4.4vi£-02 
4 ,o*t6E*02 
4,6586-02 
4.9326*02 
5.0132*02 
5,2772*02 
5.717E-02 
7.906E-02 
6.9922*02 
7,0942*02 
7.0256*02 
9.6742*02 
7.6096*02 
7o6536*02 
7.3342*02 
7,2/92*02 
6,3282*02 
6,9936*02 
6»5«3E*02 
5,9312*02 
4.7092*02 
4.2652*02 
4,0822*02 
3.7866-02 
3,5536-02 
3.2316*02 
2.S97E-02 
2.727E*0g 
2,8116*02 
2.7676*02 
2.674E-02 
2,3266-02 
1.4526*02 
3,0086*02 
3.0056*02 
3.H86-02 
3,0646*02 
3.164E-02 
3.142E-03 
2,2746*03 
3.050E-02 
1.5496*02 
1.2726*02 
1.1226*02 
8,2/76*03 
7,4l8E»03 
6,8356*03 
6,661E-03 
5.751E-03 
5.746E-03 
6.6 <joE*03 
8 . 6006*03 
6,7416*03 
6,6546*03 
1,0156*02 
1.0166*02 





HEaDInG n 0069 BLOgK n 169 tImE * 265,200 mACM 


.0 Pi s 709,750 tt = 296< 
RAMJET PERFORMANCE 


PAGE 7 


fcNuiNE performance 


InLET 


CAICOlATEO THRUST,,,,,,.,,,,.,, ... 

-ifcASUREO THRUST,.,,,,,.,,,,,,.,.,,. 

CALCULATED SPECIFIC impulse,,,,.,.. 

MEASURED SPECIFIC IMPULSE,,,,., .. 

CALLULATEO THRUST COEFFICIENT, ‘.. 

HfeASURto Thrust Coefficient,. 


1871, (LBF) 

1601, ILBF) 

2291, (LBF-StC/LBH) 
I960, (L0F-SEC/tbMl 
0,7 ohft 
0,6389 


regenehativeocooleo equine performance 

CALCULATED 

STREAM THRUST.... 696R, CUP) 

net ThRUS (... 1911, CLBF) 

SPECIFIC IMPULSE.,, ... 2340, CLBPoSEC/LBM) 

thrust coefficient,,,,., 0 ,7627 


ANGLE of ATTACK ... 

HASS Flo* RATIO,,,,,,,,,.. 

additive drag coefficient..,,,,,,,,. 

LIMITING pressure RECOVERY EFFICIENCY,,,, 

DELTA PT2,., ,,,,,,,,... 

TOTAL PRESSURE recovery - SUPERSONIC,,,<, 
TOTAL PRESSURE RECOVERY «, 5UB8CMC, 

INLET PROCESS EFFICIENCY o supersonic,,,, 

INLET PROCESS EFFICIENCY « 9U0SOMC,. 

KINETIC ENERGY EFFICIENCY - SUPERSONIC,,, 
KINETIC energy EFFICIENCY - SUBSONIC,,,,, 

ENTHALPY AT PO » SUPERSONIC,,.,,,, 

ENTHALPY at PO ■ SUBSONIC,,,,,,,,.. 


0,000 (DEGREES) 
0,98e2 
0,0000 
0,1606 
0,1193 (PSD 
0,3713 
0.1629 
0,8915 
0,9047 
0,9348 
0,8671 

“9,72 (BTV/LHN) 
SB,34 (BTU/LBM) 


MOMENTUM AnO forces 


COMBUSTOR 


INLET FRICTION D«AG,,.... 

INLET MOMENTUM CHANGE.!,*,,,! 

COMBUSTOR FRICTION DRAG,, 
CURBUsTOR STRUT DRAG,,,,,,,,, , ,,,, 

combustor momentum change. 

V0Z2LE FRICTION DRAG,,,,,,,, 

mDZZLe STRUT DRAG., „.. 

NOZZLE MOMENTUM CHANGE,,, 
NOZZLe PRESSURE INTEGRAL,,,,,., ,,,, 

external friction Drag.. 

external pressure integral,,,., 

TpTAL EXTERNAL drag,,,,,,,. , , # 

TOTAL STRUT drag,,,,,,,,,,,,,, 

cavity force,.,,,,.,,,,,,,,, 
CALCULATED loao cell force,,,!,!,.., 
MEASURED load CELL FORCE, 

FUEL yALUUM SPECIFIC IMPULSE 0,0 


120.6 (LBF) 
“763.4 (LBF) 
301,4 (LBF) 

19.64 (LBF) 
1329, (LBF) 
51,48 (LBF) 

0,00 (LBF) 
1306, (LBF) 
1357, (LBF) 
0.00 CL8F) 
0, (LBF) 
-1562, (LBF) 

14.64 (L8F) 
“1202, U0F) 

“893, (LBF) 
“1163, (LBF) 


FUElnAIR RATIO,,,,,,,,,.,,,, 0,0302 

EQUIVALENCE RATIO... 1.019 

COMBUSTOR EFFICIENCY. 1,000 

total pressure ratio,,,,,,,,,,,, 0,1631 

COMBUSTOR EFFECTIVENESS,. 0,8776 

INJECTOR DISCHARGE COEFFICIENTS 0,8090* 0,6841, 0,7912, 0.6794 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS,,,, 0,9404 

NOZZLE COEFFICIENT - CT.. 0,6524 

PROCESS EFFICIENCY,,,.. 0,8334 

KINETIC ENERGY EFFICIENCY,... 0,8648 


STATIONS 


FUEL INJECTORS 


nominal corl leading edge,, 

SPIKE TRANSLATION,,,.. 

INLET Throat,,.,,.,,,,, 

COWL LEADING edge. 

NOZZLE SHROUO TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE,, 
STRUT LEADING EDGE,,,,..,,, 

STRUT TRAILING EDGE. 

COMBUSTOR EXIT,,,,,,,,,,,., 


34,864 (IN) 
0,2989 (IN) 
40,400 (IN) 
35,183 (IN) 
73,523 (IN) 
87,275 (IN) 
56,439 (IN) 
65,039 (IN) 
65,039 (IN) 


INJECTUR8 

1A 

IB 

1C 

2A 

2C 

3A 

38 


STATION 

40.400 

41,284 

44,300 

48,759 

46.250 

54.049 

56,234 

44,764 


D 






















































Reading 71 


t = 160.54 sec. 
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R'EACInG 0 0071 


BLOC* 


/-o- ?r 


page 


a _ 39 TTm€ c ttf>,538 «AC*< 6,0 P7 s 762.7“9 TT o 2897,1 

HAWJCT PfP®0B"ANfE 




“'JKD TU6M£(, 1 0 5 


0,000 

702,709 

2897 

619.2( 

7*5) : 

.2965 

0,000 

0,375 

385 

-36, 5 f 

93) : 

, 3985 

RPIKF Tl p 

PS 

2 

0 5 


0,600 

18,200 

2897 

639.2( 

7 (.5) : 

.2969 

0.600 

16,509 

2835 

620.51 

7 U 7) 

.298“ 

WIN'D tU««EL 

3 

0 0 


0.00(1 

702,709 

2897 

639.2f 

7*5) 

,2965 

O.OOo 

0,383 

388 

-35,91 

93) 

,3986 

SPIKE TjP 



0 0 



0,60(1 

16,200 

2897 

659,21 

7*5) 

,2969 

0,60o 

16.991 

283? 

619„B( 

706) 

.2985 

INLET THROAT 

5 

0 9 


00,000 

185,099 

2859 

627,71 

75“) 

,2977 

00,000 

18.550 

1637 

279.If 

4o8) 

,30)3 

TM( ET IJPVK8< 

6 

0 3 


00,00(1 

18S.099 

2859 

627,71 

7?“) 

,2977 

00,000 

15.787 

1571 

261,81 

390) 

,3006 

INI ET ONNR8K 

7 

0 0 

00,000 

107.681 

2«59 

627,71 

750) 

’,2977 

00,000 

90.110 

2700 

593.01 

7? 1) 

.3010 

COl'eUsTOR 

0 

8 

1 u 


00,010 

185.137 

?859 

627,71 

r 5 0) 

.2977 

00.010 

18,571 

1638 

279,51 

«09) 

.3012 

coleusTo# 

0 

9 

2 0 


01.306 

152,720 

2850 

623,01 

751) 

.2980 

01.306 

21,S«0 

1779 

317,81 

097) 

,3307 

COKBHbTOR 

0 

10 

3 0 


01.371 

150,619 

2809 

620.71 

751) 

.2980 

«1.37i 

21.800 

1790 

320,91 

fl 5 0) 

.3303 

COMBUgTOR 

0 

11 

0 0 



01,5Oo 

106,088 

2807 

629,21 

751) 

.2981 

°l ,50(1 

22.319 

1812 

326.91 

056) 

,335“ 

fOPBUpTOR 

0 

12 

5 5 


«2.06o - 

127.528 

2832 

619.8f 

7a6j 

.2986 

02.060 ’ 

20,66-7 

1912 

350.61 

«80) 

.3296 

COPBUgTOP 

0 

13 

6 0 


«0,O9i 

113.898 

2801 

610.61 

737) 

.2995 

00,09i 

25,570 

1961 

368,if 

097) 

,3278 

COPBL'rToP 

0 

16 

7 0 

“0.310 

112,529 

2797 

669,Jf 

736) 

,2097 

00.310 

25.777 

1967 

369,9( 

099) 

.3275 

COPBilgToR 


15 

a 0 


00,800 

109,008 

2788 

606,51 

733) 

,3000 

00,800 

26,393 

1987 

375,0f 

So0) 

,3268 

COPBLIrTob 

0 

16 



00.806 

108,983 

2788 

606,51 

7J3) 

.3000 

00,806 

26,015 

1987 

375,61 

SoS) 

,3268 

COPBUsTOP 

0 

17 

10 5 


06,26(1 

98,219 

2763 

599.it 

7p6) 

.3008 

06,260 

25.980 

2011 

3P2.J1 

Sit) 

,3?59 

rQPBUsTPR 

0 

1 A 

It 5 

07.310 

91,218 

2797 

590,31 

.7?1) 

,3013 

07.310 

29,065 

1998 

378,01 

507) 

.3260 


KHL'^T 

as,60S 

28.897 

28.697 

28.697 

?8,898 

26,097 

20.897 

28.897 

20.897 

28.697 

28.697 
28,697 

28.897 

28.897 

26.897 

28.897 

28,097 

28,89? 

28.897 

28.897 


28,89? 

28,097 

28,097 

28,897 

28,897 

28,89? 

26.B97 

28,897 

28,897 

28,897 

28,897 

28.897 

28,89? 

20.897 

20,69? 

28,097 


&ONV 


2592 

963 

2592 

2516 

2592 

966 

2592 

2515 


2522 

2027 


2522 

2039 


2503 

2116 

2501 

2120 

2997 

2130 


2897 

2130 


2087 

210? 


2080 

2135 


xacw vfl s "/a » i/t r 

6,n37 5815 1.010 0,10575 25.269 o,q 3?9 
0,365 969 2,073 0,1«S75 25,269 <1,oi?9 

6.016 5812 1,018 0,10739 25,659 0,03?9 
0,39? 906 2.073 0.10739 25.659 «,93P9 

2,109 9177 1.909 0,88523 25,269 0,1119 
2.206 9282 1,909 0,80976 25.269 0.1226 
0,529 mo 1,996 0.8097b 25,269 0.1226 
2,107 9170 1,909 0.88513 25,?69 0.U15 
1,900 3920 1.921 0,88770 25,269 0,1JU 

1,920 3899 1.922 0,88810 25,269 0,1111 
1,092 3057 1,929 0,88852 25.269 0,1110 
1,792 3693 1.932 0.87885 25.269 n.1123 
1,696 390J 1.936 0.89957 25.269 0.1161 
1 ,633 3961 1.937 0,89812 25,369 0.H63 
1,597 J900 1.93S 0,09958 25.269 0,1168 
1.596 3399 1,938 0,89082 23,?69 0,)168 

1.538 329« 1,993 0,79556 25.2e9 n.igfiO 

1.539 3207 1,906 O.70OU2 25,269 0,1332 


0CM0 f. TVAC 
9656 9.556 109.3 

0715 1,692 186,6 

9727 9,700 189,2 

9727 1,696 109.2 

3010 57.057 150,8 
3059 53,550 152.7 
S«59 16,388 192,7 
3809 57,921 150.7 
3692 50,080 106,1 


PHI 


ETAr 


3683 53,818 105,7 
3669 53,259 105.0 
3570 09,753 101,3 
3096 05,991 138,9 
3086 05.617 138.0 
3060 09.627 136.9 
3960 00,625 136,9 
301? 00,723 135,0 
3«03 37,818 130,7 
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REAPIkP n CD71 PLOCK • 59 


COMBUsTOR 0 19 12 b 

"7,35) 91,112 2706 590.gr 

"7.351 ?<t,oa<i 1990 J78,6f 

COPBUgTOP 0 20 13 5 

"8,llo 86,615 2735 590,8f 

08,lift 21,7*1 19*5 369.or 

cm'8is T 09 a 21 1« 5 

"S.7 P 1 82.798 272* 588,11 

"8,7*1 )9,0»5 19(7 3S5.8f 

CQMBl'sTOR 0 22 15 5 

"9,311 80,338 2719 SB6,2f 

"9,311 17.095 187" J"".0( 

CO^PUsToa 0 23 16 5 

50,7?l 7","69 2703 5»l,of 

50.721 13,313 1783 318,9( 

COMBUSTOR 0 2" 17 5 

52.82} 67,252 2683 575,57 

52,82} 9.930 1685 29g.3( 

COMBUsTOR 0 ?5 18 5 

53.321 fc6,0«3 2679 57".S( 

53.321 9,329 166" 286,Of 

COMBUSTOR 0 26 19 5 

56,07) 60,273 2673 572,6f 

5".07i 8.5"" 163" 278,5f 

CO“8U 8 TOP 0 27 20 5 

5",B3l 62.371 2668 571,0' 

50,631 7,899 161J 272,if 

COMBUsTOP 0 28 21 5 

55.760 60,188 2662 569,If 

55.76(1 7,239 1586 265.Of 

COMBUsTOR 0 29 22 " 

56,256 52,319 2659 56B.3f 

56,256. S.503 1530 250,5( 

COKOUgTOR 0 SO 23 5 

56,3u 52,263 2658 568.2f 

56.JH . 5."78 1529 250.ir 

COMBUrTOR 0 31 ?fl 5 

56,05} 52,117 2658 567,9( 

56."Si 5,"19 1525 2"9,lf 

COMBUsTOR 0 32 25 fl 

56,53) 52,860 2657 567,8f 

56,531 S,"72 1523 2"8,6f 

COMBUsTOR 0 33 26 a 

56,811 53.077 2656 567,Of 

56,81! 5.017 1516 2"6«8( 

COMBUsTOR 0 3" 27; " 

57,037 53.293 2655 567,Of 

57,037 5.352 1511 2«5.Sr 

COMBUsTOR 0 35 28 0 

57,76} 53,2"7 2651 565,9f 

57.761 5,23" 1"99 2"2.1f 

COMBUsTOR 0 36 29 " 

53.78) 53.008 2606 56",6{ 

58,791 5.157 )"*9 239,5f 

COMBUsTOR 0 37 30 6 

60.79) 5".300 2630 562,51 

60.79) 5,390 1"95 2"1,2f 


TlvF a 160,638 »iCH 6.0 <>T o 7«2. 

cam** mclM griMV mach vrl 

7?1) 1,3 n 13 26,897 2"80 

SnB) 1,326" 28.697 21}5 1.S3P 3285 

7i’P) 1,3016 28.897 ?"75 

"081 1.3276 26,897 2119 1,57! 3329 

7,5) 1.30)9 28,897 2"71 

"85) 1.329" 28.897 209" 1,628 3"09 

7)3) 1.3022 28.897 2"6fl 

"t3) 1,3310 28,897 2072 1,660 3"8o 

7n9) 1 ,3027 23,897 2"61 

""8) 1,33"6 26,697 2023 

1,791 362" 

7o3) 1,3033 28,097 2"53 

Opl) 1,3389 20,897 1970 1.910 376" 

7n?) 1.303" 28.897 2"5t 

«l6) l,3"00 28.897 1956 !,938 3795 

7n0) 1,3036 28,897 2"«9 

"(ifl) 1 , 3" 1" 28,897 1902 1,975 3636 

698) 1,3038 28,897 2""6 

"(ll) 1,3"26 28,897 1929 2,005 3867 

697) 1,30"0 28,897 2""" 

39") i„3"J9 28,897 J915 2,036 3899 

696) 1.3001 28,897 2««2 

380) 1,3"69 26,897 1883 2,11B 3900 

696) 1,3001 28,897 2""2 

379) 1,3"69 28.697 !»82 2,120 1990 

695) 1,3001 26.897 2«"2 

3T») 1.307! 28,897 I860 P,l25 399" 

693) 1,3001 28,897 2""2 

378) 1.3"72 28,897 1«79 2,127 J99? 

695) 1,3002 28,897 2""J 

3?6) 1,3076 28,897 1«7S 2.136 0005 

695) 1,3002 28,897 2"01 

375) 1,S"7fl 28,897 1872 2,1«2 "Oil 

693) 1,3003 28,897 2039 

S?t) 1,3086 28,897 1865 2,159 "025 

692) 1,3005 28.897 2"37 

.lis") 1.1091 28,097 1859 2,169 0013 

69") 1,3007 28,89r 2"3" 

77") 1,3"88 20,897 1863 

2.153 "010 


,709 T7 a 2097,1 

S "/A » A/AT mg* T M 

1«9N6 0.7003" 28.269 ",1331 3"02 

1.906 0,60995 25,269 0,1030 3"1? 

1,950 0,63085 25,260 n,)50" 3"37 

1.952 0,59373 25,269 0,1662 3"6l 

1,955 0,56603 25,269 0,1950 3511 

1.960 0,"1"75 25,269 0,2379 3*61 

1.961 0,39780 25,269 0,2080 3573 

1.962 0.37097 25,269 fl,?631 3568 

1.963 0,35060 25,269 0,2782 3600 

1.965 0.33285 25,269 0,296" 3612 

1.970 0.26817 25.269 0.3679 3650 

1.975 0.26737 25.2b9 0.^690 3651 

1.975 0.26505 25,269 0,3717 3653 

1.97" 0.26857 25.269 0,3673 365" 

1.973 0,2675" 25,269 0,3688 3657 

1.973 0,26708 25.269 0,369" 3659 

1.972 0,26289 25,269 0,3753 3665 

1.972 0,26122 25,269 0.3777 3666 

1.970 0.27031 25,269 0,3650 3653 


RACE 2 

C TVAC PHT ETAC 
37,/9C 13",6 
35,691 135,0 
33,675 136,0 
32.11" 137.0 

28,097 138,9 
20.262 1"0,9 
23."63 l"i.O 
22.353 1"2,0 
21,309 102,5 
20,167 1"2.9 
16,619 100,5 
16,577 1 "0,5 
16.077 1"0,6 
16,601 1"",6 
16,651 1"0,7 
!6,6"7 I"".8 
16,005 105,0 
16.372 105,1 

16.800 100.6 
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?F40Tk><; b 0071 flLCIC 1 * O 59 T Tu F ° 160.53» ‘.*C H 6,u PT- a 702, 

p f H rap'-a Kf'u'^T SR v MAC” VFL 

C0P8iJstn» 0 38 31 6 

62,211 54,952 2*35 561,3< 6p9) 1,3048 28,09? 2«3? 

62*2)1 5.587 l5o? 263.Of 372) l,30e4 26,897 I6b7 2.138 3991 

CO»'0UsTO» 0 39 32 o 

64,675 50,816 2628 559,2( 6fl7) 1,3051 2B,89,7 2429 

64.975 5,377 l5l3 2«5,9( 3?5) 1.3470 ?8,B97 1873 2.114 3959 

rOf-ftlisTOR 0 "0 33 0 

65,05t 07,080 2627 558.9f 6s6) 1.3051 28.89? 2029 

65,05i 5.010 151fl gU6,3( 3rS) 1,3677 26,897 1876 2,110 3955 

«fiZZI g a£ m 34 3 

"7.207 67,000 2627 SSB.9f 6 r6) 1,3051 26,897 2629 

07,287 0,621 776 S7,5f 1«7> 1.3912 28,897 1361 3.681 5009 

H07ZLF P0 42 35 3 

87.207 67,080 2627 558,9( 6*6} 1.30S1 28,897 2629 

07.2"7 0.375 769 51.5C Ut) 1,39?3 28,897 1360 3,762 5039 

PICTTvE C0MBU8TR 62 55 0 

65,051 105,499 2627 558,9f 6f>6) 1,3051 28,897 2629 

65,051 0,375 SO’ «?,U ’?2) 1,3989 26,897 1105 4.R15 5321 

FITTIvF NOZZLE 83 5b 0 

07,207 -03.625 2603 55l,8f 6 8 0) 1,3059 28,097 2618 

87.20? 0,433 788 6l,l( I9O) 1.3905 28,69? 1373 3.608 a9S5 


,769 TT c 2897,1 PAGE 3 
S fc/A * A/Af 6PPTP 9 TV AC PKI ETAC 

1,960 0,27763 25,?b9 0,3553 3663 17,220 166,2 
1.973-0,26316 25,269 '',3709 3626 16,193 143,5 
1.976 0,26466 25.269 0,4032 3623 15,036 143.4 
1,978 0,05093 25,269 1,9371 4103 3.964 163.9 
1,978 0.00716 25,269 2,0918 «15P 3,693 166,6 
1.860 0,07352 25,269 1,3419 0300 6,000 1?0.5 
1,901 0.05093 29,269 1,9371 0107 3,922 162,5 
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READING » n 071 PuOCK » 59 tTnF o t fc 0. «>3H 6.P p I = 7*2,7«9 TT 3 2®97,1 



V A p> q P.I« P c r. r 

6 .9 fi lF»®l 1,040®. c n O.uOO 

1.63*® O 1 t.pane 90 0.000 

3.07o® 01 ?,875E 00 0.000 

3,50aE 01 1.9446 00 0.000 

3.519E 01 u.lfctE 00 5.5J8® Ofl 

3 . 519 ® 01 «.178E 00 5.bI OP 9o 

3,555®. 01 3.2106 00 3.825® On 

3.58*6 01 3.02U 00 2.350F On 

3.6f>AE 01 a,9006 00 3.506F Op 

S. 6 « 0 E 01 0,t97£ 00 5,904® Op 

3.7oiE 01 5.255E 00 9,o2l® o„ 

3.73?E 01 4.865E 00 1 , 08 ?f 0 < 

3 . 8 ( 13 ® 01 3.97SE 00 l,45o® 0 , 

3.63lie 01 7,M2£ 00 l, 6 llF 0 , 

3.67gf 01 1.200E 01 t «7SfcF 0 , 

3.8®t® ot l.SJlE 01 1.777P Oj 

s,9o t 6 01 l.saae 01 i.7Sbf 01 

3.93?G 01 1.8306 01 1,727? o, 

3.95p® 01 2.0Q7E 01 l,28bF Oi 

3.98J6 01 1.787E 01 5.200F Op 

4 .OO 0 F 01 1.653E 01 4,9776 Op 

4«04 0 P 01 1.982E 01 4.5066 Op 

fl.O'ME 01 -1.990E 01 0.490® Op 

't,13 t P. Ot 2.720E 01 3.439P Op 

4,1376 01 P.781E 01 3.3626 Op 

«.l5pF 01 2,8876 01 3.96517 Op 

4,2466 01 J.950E 01 8,44Op O 0 

4.40i)E 01 2.441E 01 1.6046 0) 

4,43lF. 01 2.507E 01 1.560P Oi 

4,48o6 01 2.6S5E 01 1.4626 0 , 

4.4856 01 P.652E 01 1 .46 1 P Oi 

4,6266 01 2,00«£ OI 1.170F Oi 

4.7316 01 1.536E 01 9.592P Op 

4.733E 01 1,3226 01 9.550P Op 

4.8U6 01 1 ,0106 01 1.0126 Oi 

4.e7flP 01 I. 060 E 01 1.060E Oi 

«.93iE.Pl 1,0996 oi 1.099® 0 1 

5,07?6 01 6.3626 00 6.362® Op 

5.2826 n 1 6.150E 00 6.1506 Oo 

5.3326 01 3,9156 00 5,915® Ofl 

5,407e 01 4,8776 00 4,8776 Op 

5.4<>3E 01 3.8256 00 3.825F Op 

5.57*® 01 3,3606 on 3.060® Op 

5.62*® 01 3.B79E 00 3,8796 Op 

5,63 1 P M 1.912E 00 3.881® Op 

S,64gP 01 1 , 012 E 00 3.886® 0 0 

5,6536 01 3.Q69E 00 3,0896 Op 

S. 68 iE 01 3.900E 00 3,9006 Op 

S.70aF 01 3,8576 00 3.857F Op 

5.77*F 01 3,7206 00 3.72pf Op 

S.87 B f pi 3.862E 00 3.862F Op 

J&.OT 9 F 01 1.325E 00 1.325F On 

6,22iE 01 1.425E 00 1.425F On 

6,8676 01 3,5456 OO 3.54$e Op 

6 ,50i;f ni 3,9fOE 00 3,8686 Op 

6.5096 n1 3.900E on 3,903® Op 


pr® rjox K-r>e 

o4,«29t-o) n.oun n .000 o.ono 

> 3,4 6 0 F (M 0,000 n, 00 A O.ono 

>1,9336 02 0.00( n.Ono O.ono 

»«,lltf 02 0,000 0,000 0.090 

»4,750f 02 O.ooo n .000 0,000 

>4,7516 02 0.000 0,000 0,000 

-4.8B2F 02 0,000 n,000 0,000 

«5.n9U 02 »1.?67E 02 =1.2676 0? 0,000 

oS,2?®E 02 >1.281® 02 »1,281E 0? 0.000 

°5,4 17£ 0? >1.3136 02 *l.3l3E 0? 0,000 

>5.6406 02 >1,5526 02 >1 .354E OP -=1.9816 

>5.752E 02 >1.6436 02 >1,380E 02 >2,636® 

= 5.87)6 0? =1,851F 02 >1,44)6 0? >4,096® 

>5,®03E 0? >1.9486 02 -J.075E p2 >4,732® 

>6,093E 02 >2,092F 02 >1.536E 0? >5.565® 

>n.126E 02 >2,1136 02 >1,5u6E 02 =5.6306 

>6,231fc 02 >2,1956 "2 -1.5856 02 >6.001® 

>6,4276 02 -2.329E 02 -1.657E 02 >6,7)9® 

-6.563E 02 -2.4136 02 >1,7o5E 02 >7.0786 

-6.838E 02 -2.570F 02 „1.8o)E 02 >7.6906 

>7,011E 02 >2.674F 02 *1.0686 02 >8,0576 

•7.3776 0? >2,9076 02 »2,021E 0? >8.8596 

-7.386E 02 >2,9135 02 >2.0296 02 >6.8806 

>B,406E 02 “3.6lne 02 «2,4i0E 02 >).201F 

-8,4886 02 >3.673® 02 -P.440E 02 >1,233® 

>fl,654e 02 >3.6016 02 »?.S01E 02 -1.300P 

>9,4376 OP =4,925F 02 -2.909E 02 >1.936® 

>9,9236 02 *7»251E 02 *3o079E 02 >3.3725 

>9,9925 02 >7,5816 02 -4.001E 0? >3,579® 

-1.018E 03 *6.281E 02 »4,275E 02 >4,0066 

ol.OIRE 03 -8,290® 02 >4.2796 p? >4,0116 

>1,045® 03 -1,0146 03 >5,062E 02 >5,083® 

>1,0406 03 -1.136F 03 >9.50ft£ 02 >S,775F 

o1,041E 03 -1.1386 03 o5,597£ 02 >5,783® 

>1.0216 03 -1.224E 03 oS,964E 02 =6.270F 

>9,8756 02 -1.292E 03 -6.26SE 02 -6,658® 

>9.5776 0? >i.34J6 03 -6.4946 02 -6.932F 

-8.936E 02 -1.463E 03 >7,06)6 0 ? >7,567® 

-8.247E 02 •1,61 IE 03 -7.796E 02 -8,314F 

>8.0906 02 >1,6416 03 -7,9g2 E 02 -8.4616 

-7.881E 02 >1,6846 03 -8,1736 02 »8,6?1E 

-7.713E 02 -1.725E 03 -8.380E 0? -6,8736 

-7.534E OP -1.772F 03 - 8 . 610 E n2 -9.106® 

-7.126E 02 >1.7946 03 -8•715E 02 >9.223? 

>7,1|5E 02 -1.796E 03 *8.725® 02 >9,236® 

*7.0906 02 -1.802F 03 -8.750E 02 >9.268® 

-7.074E 02 -1.805E 03 -B.764E 02 =9,2876 

>7,0236 02 -1.816E 03 -fi.SiJe 02 -9,351® 

o6,98*e 02 -1.825E 03 > 8,6506 0? >9,4026 

“6.883E 0? -1.652F 03 -8.9606 02 *9.5*5® 

»6.795E 02 >1,887® 03 -9.087E 02 -9,7«4® 

>6,789E 02 >1.940® 03 >9.2666 02 >1.013® 

>6,7896 02 -1.969® 03 >9,3666 02 >1,0!2E 

-6,789® 02 >2.0236 03 -9,5546 0 ? >1.0*7® 

>6,7fiOt 02 «E,n31® n3 -q.Spae 0? >1,073® 

«6,789t 0? >2.0326 03 -9.588E 02 >1.0736 


P-Tb/®so h-TM/pir 
P» (1 7 0 6=0? 2,774® 00 1,0006>03 

1. fc 34E 0? 2,774F 00 1,4006-'-3 

5,0536 0? 7.668F 00 3.67U-03 

6.804E 02 1.035F, n 1 5.1766-03 

6,«5?E n? W110F 01 5.60PE-P3 

6.P55E 02 1,1146 PI B ,625fc>03 

7,211 E 0? 1.39(-6 n 1 7,014fc>03 

7.527E 0? 1.319F nj 6,7(s0E*0l 

7,7316 0? 1.307® 01 6.5976*03 

8.167E 02 1.12PE 01 5,6516-03 

01 8.729E 0? 1.4026 01 7.075E-03 

n1 9,06 IE C? 1.29PE 01 6,5506-03 

01 9.836E 0? 1.060E ni ®.1526*03 

01 l,ni86 03 2«Olo€ 01 1.025fc=0? 

01 1,065E f 3 3.307E 01 1 ,6696-02 

ni 1,0726 03 3.4976 01 1,765f*02 

01 1.094E 03 4,118® 01 2.074E-O2 

01 1.130E 03 4.9026 01 2.475E-02 

n( l,15tE 03 5.3546 01 2.703E-02 

01 1,1876 03 0.766E 01 2,4066-02 

01 1|2096 03 0.4O8F 01 2.225E-02 

01 1.256E 03 5.2876 01 2,6696-02 

01 1,257E 03 5.308F 01 2.680E-02 

02 1.363E 03 7.275E 01 3,6726-02 

02 1.371E 03 7.418E 01 3,7446-02 

02 1.386E 03 7,7026 01 3.88PE-02 

«2 1,501E 03 5,2016 01 2,625E>02 

02 1,6986 03 h,5126 01 3.2676*0? 

02 1.725E 03 6.6886 01 3.3766-02 

02 1.785E 03 7,0816 01 3,5756*0? 

02 1.7666 03 7.074® 0J 3.57U-0P 

02 t.9646 03 5.34SF 01 2.69PE-02 

02 2,P90E 03 4.096F nj 2,0676=02 

02 2.097E 03 4.0596 01 2.049E-02 

02 2.194E 03 2.694E 01 1.360E-0? 

02 P.278E 03 2.826E 01 1,0276.02 

02 2.345E 03 2.931E 01 I .479E-02 

02 2.522E 03 1.697E 01 8.566E-03 

02 2.78BE 03 1.6406 01 8.280E-03 

02 2,8526 03 1.5786 01 7,964E>03 

02 2,9486 03 1,3016 01 6,5666=03 

02 7.045E 03 1,0206 01 5.150E-03 

02 3.1656 03 1.030E 01 5.1976-03 

02 3.P09E 03 1.Q35E 01 5.222E-03 

02 1,?1*E 03 5.10IE 00 8.575E-03 

02 3.234E 03 5.101® *0 2.575E-03 

02 3,2456 03 1„037E Ot 5.S36E-03 

02 3.2B0E 03 1,040E 01 5.251E-03 

02 3.309E 03 1.029F 01 5.193E-03 

02 3.4026 03 9.922F 00 5.008E-03 

02 3.532E 03 1,0106 01 5.20OE-03 

03 3.790E 03 3.5346 00 1.784E-03 

03 1.9726 03 3.8016 00 1,9196*03 

03 4,2096 03 9.455E 00 4.773E-03 

03 4,3376 03 1.0406 01 5,2516-03 

03 4.342E 03 1,040® 01 5,2516-03 


P-OB/PSO 
O.OOO 
0,000 
0,000 
0.000 
1.477E 01 
1.4706 01 
N02o® 01 

8 . 26 BF no 

9.351® 00 
1,5856 ni 
2.406E «1 
2,8876 01 
3.868® «i 
4.2966 0] 
4,6846 n 1 
4.7416 nj 
4.689E 01 
4,608® 01 
3.430® 01 
1.3876 ot 
1 ,3286 01 
1.202E 01 
1,1996 01 
9,1736 00 
B.968E 00 
1.057E 01 
2,251E 01 
4.279E 01 
4,1626 01 
3.9006 01 
3.897® 01 
3.120E 01 
2.558E 01 
2.547F 01 
2.6986 01 
2,8286 01 
2.931E 01 
1.6976 01 
1,640® 01 
1.5786 01 
1*3016 01 
1,0206 01 
1.030® 01 
1,0356 01 
1,0356 Oi 
1.0376 01 
1.0376 01 
1.040E 01 
1.029E 01 
0.922F 00 
1.03PE 01 
3,5346 00 
3,8016 00 
9,4556 OO 
1.032® o; 
1.C41E 01 


P-LP/P10 

0,000 

n. 000 

o. ooo 
0,000 
7.456E-03 
7.41BE-03 
S.149E-03 
3.1646-03 
4.720E-03 
8,0036-03 
1.2146-02 
1,4576-02 
1.9526*02 
2.1696*02 
2.364E-02 
?.393E«02 
2.7676-02 
2,3266-02 
1,7316-02 
7.0016-01 
6.7016*0$ 
6.067E-0I 
6.05IE-0] 
4,630E-0J 
4,527E*0| 
5.338E-0S 
1 • 136E-o8 
2.1606*01! 
2.1016*09 
1 »969E»08 
1.9676-08 
1 .5756*08 
1 ,2916-02 
1,2866*08 
1 ,3626-08 
1.427E-02 
1.479E.02 
B.5666-03 
8.26 06-03 
7,9046*03 
6,5666*03 
5,1506*03 
5,197E*03 
5 . 2226-03 
5.2256*03 
5.232E-03 
5.3366*03 
5,?31E*03 
5,1936*03 
5.00BE*03 
5,2006*03 
1 ,7846*03 
1,9196*03 
4.7736*03 
5.2086*03 
5.2556*03 
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■peacimg a oort block *> _ 59 tt^f » * 6 n, 53 fl *ach t.o p 

XABq PoIB P.np PDA GO * Q-IB G-rU CA-ALl P-Te/FSlr P-1B/PT0 O-OB/P80 P-0B/PT0 

6.5?<»F 01 3.7a9£ 00 u.oTSF On »A.760f- 02 -2.037? 03 «9,6o<iE 02 -1.077? 03 a,v,8t 0* i.onot 01 5.0UAfc«n3 1.0H7E FU 5.086E-03 

6,695? 01 2.500E 00 A.810F On -6.351E 0? -2.0736 03 -9.718E 0? *1.101? 03 U.583E 03 fc.fcOBF 00 3.366E-03 },283F «1 6.0766-03 

6.7626 01 l.OOUt 00 3.657F o e »5,70ftE 0? .2,0651- 03 -0.7556 r.P -UliQF "3 a.bbSE 01 b,2906 00 2.A71E-03 9,2226 no a,655E»03 

>6,,"8S^F 01 1.390E 00 2.6*6? Oo -5.07AE 02 -2.099E 03 -9.792E 0? -1.120F 03 a,7606 03 3.707F 00 J.871E-03 7.165E 00 3.617E-0J 

'6,'91jE 01 UFOOE 00 1.965? Oo «a.6l9E 02 -2.111? 03 -9.621E o2 -1.129F 03 «,8«BE 03 3.220F. 00 1 .6276-03 5.201F 00 2.M6E-03 

■6V,9726 01 l.nSSE 00 1.59SE 0 0 -0,5096 02 -2.121E 03 -9.8«2E 02 -1.136E 03 a.92?E 03 ?,8laf 00 1.A20E-03 a.2556 00 2.1486-03 

7V067F 01 1.0076 00 1,02qf n n -3.939E 0? -2.137E 03 -9.B69E 02 -1.150F OJ 5.036E ol 2.6B5F 00 1.356E-03 2.721F 00 *.3736-03 

7 ,'l 10 E 01 9..850E-01 1.079? <*() -3.793E 02 -2,1006 03 -9.079E 02 -1.156F 03 5,06flE 03 2.627F no 1.326E.03 2.679F 00 l,aS3E-03 

7,2636 oi 1.20aE 00 1.290E Oo -S.ganE 02 -2.165E 03 -9.910F 02 -U174F 03 5.2736 03 3.210E (*0 1.6206-03 3.aai6 no 1 .7376-03 

7.27QE 01 1.225E 00 1.135E Oo -3.195E 02 -2.167E 03 -9,9i?E 02 -1.17&F 03 5,2906 03 3.2676 00 1,8«°E-03 3.027F 00 1.528E-03 

7.35j€ 01 1,072E'00 3.6'OOF-Oi -2.890E 02 -3.178E 03 -9.920E 02 -U1B5? 03 5.37at 03 2,8596 00 l,u«3E-01 9,6026-OJ a.8«7E-00 

7.3S5E 01 1.071E 00 3.5S9F-0t -2.883E 02 -2.178E 03 -9.9H0E 02 -1.185? 03 5.375E 03 2.856F (10 1.0a2E-03 9.491F-01 a,79iE-04 

7,afl6E 01 8,0006-01 0,000 -2.6S5E 02 -2.198E 03 -9.9(*3E 02 -1.200? 03 S.U27E 03 2.13U6 00 1.O77E-03 0,000 n,O00 

7,771E 01 8.050E-01 0.000 -P.SbOE 0? -2.201E 03 -9.972E 02 -1,2046 03 5.5256 03 2.107F 00 1,0846-03 0.000 0.000 

e.lt't? 01 8.600F-01 0.090 -2.009E 02 -2.2006 03 =9o996E 02 -1,200? 03 5,6306 03 2.2946 00 1.1586-03 0.000 0.000 

»,00 ? 6 01 6,0$OE-01 0.000 -1,806E 0? »2.206F 03 -1.O02E 03 -1.3006 03 5.6806 03 1.610E 00 8.105E-00 0,000 0.000 

'8,72bE 01 T.HOOE-'O'l 0.000 -1.686E 02 -2.209E 03 -1.00SE 03 -l,2fi«f 03 5.707E 03 1 .920E 00 9.69OE-0U 0.000 0,000 

8,729? 01 7,2026-01 0.000 -1,6066 02 -2.209P 03 -1.0056 03 -1,2046 03 5.707E 03 1.921F 00 9,697E-oa 0.000 0,000 



RE-ADTufi a 0071 RL P CK s 59 T^wF 


160,538 MC* 


7 «a.749 TT s 2597 


x Df'kir, rpmr, cf 


CO 

cn 


a.ofloe 01 

fl.OfllF 01 

«.13jF 01 
4.1376 01 
4,150* 01 
4,2«f.F 01 
a.ocgF oi 
4,43i6 01 
0.9«0F "1 
4,48)6 01 
4,62 h F "1 
4,73lF 01 

a.TJsF 01 
a.ene "l 

4.87fiF oi 

а. RJiF oi 
5,07pP oi 
5.28pb 01 
5.332E 01 
5.007? 01 
5.4836 01 
5.57 6 F 01 
5.626F 01 
5.631E 01 
5,6«5F oi 

5 . 6 S 3 E 01 

5,68) F 01 
5,70aE 01 
5,77*6 01 

5. F7gF 01 

б, 0796 oj 
0.22JF 01 

6, fl6 7 p 01 
6.5O5E 01 
6.50QF 01 
6.5296 01 
6.695E 01 
6,76p6 01 
6.639E 01 
6.91]E 01 
6.97?e 01 
7.O67F 01 

7.1 lflE 01 
7.263F ni 
7.270F ni 
7.353F 01 
7.3S3P 01 

7.40<,E 01 
7.77)F 01 
e.lOjF 01 
a.4«pe 01 
8.728F 01 
8.7296 01 


l.?F0e 02 
U65FE-01 
1.472E 01 

I, 066b' 00 

J. 120F. 00 
I.507E 01 
2.52«E 01 
3>?96e OO 
7,3336 00 
8,7fl3E“02 

2.096E 01 
1,ai6E 01 
2.7S3E-01 
9.850£ 00 
T.975E 00 
S.930E OO 

i.a37e 01 
1.833E 01 
3,91OE 00 
5.605E 00 
3.3906 00 
■6.200E 00 
2,0436 00 
8.R74E-01 
7.2i«E*01 
“,159 e« 01 
I . 453E 00 
1,1696 00 
3,7l9e 00 
5,1606 OO 
1,032b 01 
7,a7«E OO 

1. aeop. 01 

1.808E 00 
1,798e»01 
«.46iE*01 
6.904E 00 

2.392E OO 

2, J«“E 00 
l,0°5E 00 
l,3S6g 00 
1,816b 00 
7.S83E-01 
2,87 a E 00 
2,4026*01 
1.156E 00 

1. -855E-03 
6,1626*01 
1.2096 00 
t.3l6E 00 
6,2136-01 

2 , ui 2 e »01 

0,000 


1,284* 0? 
1.286F 0? 
1.4336 0? 

l.uOftF 0 ? 

1.465F 0? 
1.619F Op 
1.872F Op 
1.905F Op 
t.979e 0? 
1.979F Op 
2.109* Op 
2.351F 0? 
2.333F 0? 
2.4326 "p 
2.512F 0? 
2.S7 J F Op 
2.715F Op 
2.898F 0? 
2.9376 0? 
2.99JE Op 
3.0O7F Op 
3.1096 0? 
5.13AF Op 
3.133P Op 

s.iaoF op 

3.1 oof Op 
3.139F Op 
3.1706 Op 
S.207F 0? 
3.2596 Op 
3.3626 0? 
3.4579 0? 
3.665F Op 
3.58flF 0? 
3.583P 0? 
3.594F Op 
3.66A6 Op 
3.688F Op 

3*71 IF Op 
3.7306 Op 
3.7«3F Op 
3.761F Op 
3.769F Op 
3.7906 0? 
3,800* Op 
3.8126 0? 
3.8J2P 0? 
3.0186 02 


3.650F Op 
3.832P Op 
3,85 ?f Op 


8.43«E*03 

2.435E-0? 

2.5S1E-03 

a, booe-03 
2.577E-03 
2,6546*03 
?,69«E*n3 
2.706E-C3 
?.72«E*03 
2.7296*03 
2,7606*03 
2,76«E-03 
2.770E-O3 
2.755E-03 
?,7a6E«03 
2.7001*05 
2,641E-05 
2.679E-03 
2,5646*03 
2.344E.03 
2,5286*03 
2.5116*03 
2.458E-03 
2.457E-03 
3,4556*03 
p, U07E-O3 
2.4396*03 
2,4J3E®03 
2,4201*03 
2.U10E-03 
?,410Ep03 
2,aoft£*03 
2,4396*03 
2.4676*03 
a,4«1E-03 
2.440g .03 
2.419E-03 
2,3606*03 
2.3046*03 
2.237E-03 
2,'221E*03 
2.169E*03 

2,1 70E-03 
2,2016-03 
2,1906*03 
2,100E*03 
2.0996*03 
2,USE-03 
2.1046*03 
2,10 1 E»03 
?,0316*03 
2.051F-03 
2,0516*03 


4.605E-02 
4.607E.02 
4.9U9F.02 
4,934F»02 
4,979F*02 
5,1156*02 

5.0496*02 

5,0586*02 

5.085E-02 

5,0886*02 

4,866F-02 

4,525F«02 
4,5266*02 
4.184E-02 
3.7966*02 
5.5036*02 
2,Q9BE»02 
2.297F.02 
2,18SE*02 
2,0386*02 
1.9106.02 
1.776F.02 
1.392E-02 
1.3876*02 
1,375E.02 
1,3866*02 
1.375F.02 
1.369F-02 
1.33SE-02 
1,3226.02 
1.3986*02 
1 , iiu«e<a02 
1,3516*02 
1.2716*02 
1,0766*02 
1.0786*02 
1.023E.02 
8,2476*03 
6,6576*03 
5,S17e*03 
4.813F-03 
3,9246.03 
3.976E-03 
4,5766.03 
U.389F.03 
3,0046.03 
2.996E.03 
3.2596*03 
3,2566*03 
3,399e*03 
2,5916*03 
2.9416*03 
2.942F-03 
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READING s 0071 Muncx 8 5<> TIkE a 160,538 Him 


.749 M S 289T, 


PACE 7 


6,0 PT a 

PAMJP7 PFPPOPHlNrp 


ENGInE PfRFnR^lKXP 


CALCULATED THRUST.. -569. (LBP) 

'■EASUrFD THRUST.. (IBP) 

rAUCl'LHPO SPECIFIC IMPULSE," . ->369, 11BF-SECFLgM) 

“FASUrFD SPECIFIC IMPULSE,,.-640. (LBF-BEC./LRM) 

CALCINATED THRUST COEFFICIENT,,:,,,,,,,,, -.2325 
heaSUbEo THRUST COEFFICIENT, -.2653 


RFGENERiTTVE-COOLFfi rNGINF PERFORMANCE 
t CaIC'ILAtED 

STPEAv THRUST...2.. 0. (LPF) 

► tT Thrust,,.,... a, (lbf) 

SPECIFIC IMPULSE. «. (LBP-SEr/LBM) 

THRUST COEFFICIENT. O.POOO 


MOMENTU” A*0 FPRCF5 

INLET friction 0*48,,,,,,,. " .. 128,4 (I BF) 

INLET MOMENTUM CHANGE... -666.1 (LBF) 

COMBUSTOR FRTCTION DRAG, . 230.0 (LBF) 

COMBUsTOR STRUT CRAG,* . 15,16 ILBF) 

COMBUSTOR MOMENTUM CHANGE,,,,.,*.. (LBF) 

NOZZLE FRICTION DRAG.26,64 CLBP) 

NOZZLF STRUT DRAG.,. 0.00 CLBF) 

NOZZLE MOMENTUM CHANGE,,463, CLBF) 

NOZZLf PRESSURE INTEGRAL,.. 510, CL9P) 

FXTERnAL FRICTION DRAG.. 65,09 CLBF) 

FXTERuAL PRESSURE INTEGRAL..:,,I. -995, CLBF) 

TOTAL EXTERNAL DRAG,,,,,,,-1060, CLBF) 

TOTAL STRUT DRAG., ... 15,16 CLBF) 

CAVlTv FORCE,,,,.,... -1137, (LBF) 

CAICUlATFD LOAD CELL FORCE... »2767. CLBF) 

MEASURED L n AO CELL FORCE,,...'..:. -2643, CLBF) 

FUFL VACUUM SPECIFIC IMPULSE 


TnI £T 


ANGIE OF ATTATK .. 3.000 (LFGRSES) 

MASS FL n h RATIO.... 0.9329 

ADCITIVF crag COEFFICIENT,............... 0.0053 

LIMITING PRESSURE RFCOVEPV FFFICIEMrv.,., 0.1426 

DFL T4 ptg..... 0,1196 (PSD 

T^TAL PRESSURE RfcfCVERV > SUPEhSCAIC, , , , . 0,2«97 
TOTAL PPESSURF RECOVERY - SUSSO*IC, P.l«5n 
INLFT PROCESS EFFICIENCY ■ SUPERSONIC,.,. 0,6642 
IMLFT PCOCFSS EFFTCTEact - SuBSCnIC...,., 0.P95P 
KTNFIIC ENERGY FFFIfIFNf y - SUPERSONIC.,, f.9)96 
KTSFTJC ENF9GY FFFICIFNCY - SUBSC*If, , ,., 0.66b9 

EMHAlPV AJ PO - SLPEP80NIC. 6.38 CPTU/LPM) 

ENTHALPY AT PO - SUBSONIC.,.,. 29.16 (6TU/LRM) 


COMBUSTCR 

FUEL-AIR RATIO,,,,,:,,,,. 0,0000 

EQUIVALENCE RATIO,,,,,.. 0.000 

COMBUSTOR EFFICIENCY..... 0,000 

TOTAL PRESSURE RATIO. 0,2538 

COMBUSTOR EFFECTIVENESS........ 0,6991 

IWJFCTOR DISCHARGE COEFFICIENTS 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT . CS.... 0.9914 


NOZZLF COEFFICIENT . CT,,,...,. 0.9429 

PROCESS EFFICIENCY,,,,,,,.. 0,9893 

KINETIC ENERGY EFFICIENCY........ 0,9619 


FUEL INJECTORS 


NOMINAL CUh L LFADING EDGE..,.. 34,680 (IN) INJECTORS STATION ' VALVE 

SPIKE TRANSLATION... - * . 0,3109 (IN) 1A 40,400 

INLET THROAT,,,,. 00,400 (IN) IB 41,296 

CORL LEADING EDGE.,.. 35,195 CJN) 1C 44,300 

NOZZLE SHROUD TRAILING EDGE ~ , 73,535 (IN) ?A 48,771 

NOZZLf PLUG TRAILING EnGE,,...,*. 87,287 (IN) 2C 46.250 

STRUT l FADING EDGE,,,.. 56,451 fjN) 3 a 5«.#61 

STRUT TRAILING EDGE,.. 65.051 (IN) SB 56.F46 

COMBUSTOR EXIT,,,,... 65.051 (IN) 4 44,796 





















































Reading 71 


t: = 171.39 sec. 
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3- 5- 


PACE 1 


{.REACInG c ‘0071 ^BtOCK o '71 -Tl«& » 171,338 HACH 6,0 PT b 7431209 Tt s 2 <M 1 , ,4 

RAMJET PERFORMANCE 


! UH H M REPORT 


p 

■ T 

H 


GA“MA 

MOL^T 

80NV 

MACH 

VEL 

S 

4/A 


-tflKOiTUNN&l. 

1 

n s 









K.O',OOo 70J-,209 

2911 

643.61 

770) 

1,2960 

28,698 

2548 






-1,6.000 0,377 

388 

“35.8 f 

93) 

1,3986 

26,897 

967 

6i031 

5830 1 

,819 

0,10579 

25,248 

SPInE TjP MS 

:2 

0 5 










0,60o 18,187 

2911 

6«3,6{ 

77«) 

1,296ft 

20,697 

2548 






,0.600 I6.S25. 

2840 

b24,6( 

751) 

1,2980 

28.697 

2522 

0,387 

975 2 

,07" 

0,10579' 

'25.248 

WJNO TUNNEL 

3 

0 (1 









0,000 703.209 

2911 

603.6( 

770) 

1,2960 

28.698 

2548 






O.Oflfi 0 ,'383 

390 

•35i3t 

, qtt) 

1,3986 

28,897 

969 

6,015 

5828 1 

,819 

0,10701 

25,537 

SPlKF TJP MS 

tt 

0 0 










0,60n 18,187, 

i 2911 

.603,6( 

7?0) 

1,2960 

28.897 

2S4'8 






,0.60c lb.oni, 

,26«6 

620,0{ 

75D 

1.2981 

26,697 

2521 

0.392 

988 2 

.074 

0.10701 

25,537 

tNlET TH*QAT 

5 

0 0 









00,900 185,190 

2872 

631,?C 

7 S 8) 

1 ,2973 

20.897 

2532 






00.000 18.658 

1648 

282,3( 

"it) 

1.3407 

28,897 

1950 

2.1"S 

4182 1 

.911 

0,88520 

25,248 

TnLET UPN'RSa 

6 

0 3 









0.0,000 185,190 

2872 

631,7c 

758) 

1.2973 

28,897 

2532 






OO.OOo 15,877 

1582 

260.3C 

393) 

1.3041 

28,897 

1911 

2.242 

0288 1 

.911 

0,80076 

25,248 

-INLET 0NNR8K 

7 

0 0 









90,00c 107,871 

2872 

631.7C 

758) 

1,2973 

28,897 

2532 






OO.O&O 90,202 

27S6 

597 ,it 

7?9) 

1,3010 

28.897 

2084 

0,529 

1315 1 

,94B 

0.80476 

25.208 

COMBUSTOR 0 

8 

1 21 









«0,«lo 158,032 

2827 

630,1 C 

775) 

1,2998 

27,732 

2567 






00,010 12,072 

1518 

200.9C 

392) 

1.3087 

27,732 

1916 

2.292 

"391 1 

,985 

0,88804 

25,331 

COKBUsTOR 0 

9 

8 21 









«l,30o 125.990 

2757 

631,OC 

780) 

1,3036 

26.607 

2592 






01.30o 16,110 

1668 

296.8{ 

"5») 

1,3027 

26,607 

2046 

1.999 

4089 2 

■ 060 

0,89280 

25,016 

COMBl'sTOR 0 

10 

3 21 









01.310 130,640 

2717 

630.9C 

771) 

1.3055 

26.565 

’2576 






«1.31o 16.151 

1626 

297,3C 

OflO) 

1,3"51 

26.565 

2023 

2,019 

4086 2 

,053 

0.89261 

25,016 

COMBUSTOR 0 

11 

fl 21 









«l,3?5 129,906 

2710 

630,6C 

7*9) 

1,3058 

26.559 

25?0 






01.375 16.017 

1631 

300,SC 

«0l) 

1.3009 

26,538 

2026 

2,006 

0060 2 

,053 

0,89396 

25,416 

COMBUgTOR 0 

- 12 

3 21 









01,500 127.779 

2707 

630,or 

768) 

1,3059 

26,558 

2573 






oi,50 0 17,038 

1661 

309.7( 

"50) 

1,3435 

26.557 

2044 

1,959 

4003 2 

.054 

0,89016 

25,416 

COMBUSTOR 0 

13 

6 21 









02.060 109.900 

2689 

620,OC 

7 6 J) 

1,3065 

26,537 

2565 






02.060 17,810 

1723 

327.9< 

"68) 

1.3007 

26,557 

2080 

1,852 

3852 2 

.063 

0,88538 

25,416 

COMBUSTOR 0 

la 

7 2t 









00,095 10J.700 

2662 

612.8C 

75") 

1.3072 

26.567 

2552 






OO.ORg 28,852 

1963 

396.£C 

5j9) 

1,331) 

26,667 

2211 

1,489 

3292 2 

.066 

0.85495 

25.416 

. COMBUSTOR 0 

15 

8 2t 









00.310 100,760 

2649 

611.1C 

750 ) 

1.3077 

26,559 

2507 






00,310 29,783 

1972 

001,7C 

5tt2) 

1,3308 

26.559 

2217 

1 ,461 

3237 2 

.065 

0,85346 

25.416 

COMBUSTOR 0 

16 

9 21 









00,800 97,050 

2635 

607,2c 

7a6) 

1.3082 

26,558 

2501 






00.80o 31.905 

2012 

oio.oc 

55") 

1.3294 

26.557 

2230 

1,390 

3109 2 

,066 

0.85010 

25,416 

COMBUSTOR 0 

17 

10 2l 









00,810 96,729 

2650 

607.1C 

750). 

1,3075 

26.573 

2546 






00,810 31,870 

2027 

013.9C 

359) 

1,3286 

26,573 

2205 

1,385 

3109 2 

.068 

0.8S015 

25,416 

combustor 0 

18 

11 21 









06.26ft 91,022 

2600 

S95.3C 

71?) 

1,3091 

?6,560 

2524 






06.26Q 27.276 

1938 

391,2C 

.532) 

1,3321 

26.560 

219P 

1,454 

3196 2 

.066 

0,80086 

25,416 


A/AC 

0,9318 

0,9318 

0,9318 
A.S318 

o.itio 
0,(225 
0.1225 
0,1 11« 
0,1111 
0,1112 
0,1110 
0,1110 
0,1121 
0.1161 
0.1163 
o,1167 
0,1167 


POMP IT iv»c PHI ETAr 
0665 9,586 180,£ 

<1709 1,603 186,5 

0718 9,692 180,7 

0718 l,60<i 180,7 

3810 57,528 151.0 
3861 53,622 153.0 
3863 16.000 153,0 
3813 60,590 150.5 0.11 0,07 
3689 56,736 105.1 0,22 0,00 
3687 56,675 145.1 0,22 0,01 
3677 56,065 100,7 0,22 0,00 
3658 55,630 103,9 0.22 0,00 
3550 52.997 139,8 0,22 0,00 
3068 03,733 136.1 0.22 0,01 
3400 02.937 135,5 0,2? 0,00 
3010 01,075 130,2 0,22 0,00 
3009 01,078 130.1 0,22 0,01 
3390 39,775 133,0 0,22 0,00 


0.1239 
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READING ■ 0071 BLOCK B 71 rl>E a 171.33* hAC* 6.0 or s 7#3.2«9 T| 


PAGE 2 


P T H GAMA A dOL*T SO\V hACH 

COl'BUsTO 0 0 19 12 21 

<*7.31 o 93.113 2572 526.Of 7 2 6) 1.3103 26.558 2512 

#7,31e 2i.9«6 J806 364,2( 5o /J > 1.3356 26.558 2108 1,55# 

COf'BIJsTOR 0 20 13 3 

<*7.335 92.857 2578 b86»7( 7 2 8) 1,3100 26.565 251# 

#7.335 2#>099 1855 364.7( 5o7) 1.3352 26.565 2153 1.5«8 

COt'BUsTOP 0 21 1# 4 

#8,lie 83.83# 877# 580.PC 7p6) 1.3008 26.791 2988 

#8,tie 25.765 2095 369,Of 576) 1.3238 26.791 22e# l.#55 

CONBUSTO# 0 22 15 3 

#8,785 85,#60 2715 576,#f 7 6 B) 1,3033 26,7«2 2565 

#8,785 20.109 1*16 329.5f 5 3 3) 1,3310 26,7#2 2177 1,615 

rC'BUsTOP 0 23 16 3 

#9,315 86,891 2679 573,2C 7gT) 1.30#» 26,715 2551 

#9,315 16.950 1802 303,7( #90) 1.33S7 26,715 2116 1,735 

TOKBUsTOP 0 2# 17 21 

50,725 97,625 2527 569.PC 7 t 2) 1,311# 26,501 2#90 

50,72s 10,312 1##2 239.#f 386) 1,3S#6 26,581 19H 2,11# 

CO^faUsTOR 0 25 18 # 

52.825 90.268 2563 557,U 7 2 2) 1,309# 26,6#7 2502 

52,82s 8.175 1#09 210,0( 1?6) 1.3568 26,6#7 1888 2.208 

COHBUsTOR 0 26 19 3 

53.325 88,639 2572 555.«f 7 2 S) 1,3090 26,662 2506 

53.325 7,737 1401 203.2C 37#) 1.3562 26.662 1862 2,230 

C0M8U S TqR 0 27 20 2 

5#,075 89,089 2569 552.9C 7 2 «) 1.3090 26.667 250# 

54.075 7.023 1366 192,of 36#) 1.3561 26,666 I860 2,205 

CO^BUsTOR 0 28 21 3 

54,635 89.25# 2551 550,5C 7lS) 1,3097 26,656 2#96 

54,835 6.300 1312 1T9.9C 3#9) 1,3613 26.656 1825 2,359 

COPBUgTnB 0 29 22 4 

55,76a 81,632 2606 547,9f 734) 1,3071 26,722 2517 

55.76# 6,l#2 1368 176.2( 36#) 1.3575 26,722 1859 2,320 

COKBUsTOR 0 30 23 5 

56»26o 55,527 2843 546,7( 8 q6) 1,2962 26,980 £606 

56.26# 6,057 1666 18?,<,{ U a ?) 1,3391 26.980 2028 3.096 

rof-eusToR o 3i 2# 5 

56.315 ' 80.165 2559 5#6,6f 721) 1,3092 26,678 2499 

56.315 #.261 1221 l#8,2f 323) 1.3665 2b.678 176# 2,532 

CDKBUsTOR 0 32 25 3 

56,#55 79,331 2566 546.2( 7 2 3) 1.3089 26.686 2501 

56.45? #.249 1228 l#7.5f 3gS) 1,3661 26,686 1768 2,527 

CO^BUsToP 0 33 26 2l 

56.535 33.858 iS20 546,lti0il) 1.261S 27.755 2820 

56.535 6,010 2#0# 182,6f 6?9) 1,3023 27.765 2368 5,801 

COKBU8TOP 0 34 27 21 

56.81? 33.989 3518 545.4Ci0il) 1,2616 27.755 2S20 

56,815 5,962 2397 l8o,l( 656) 1,3026 27.76S 236# 1,808 

COMBUSTOR 0 35 28 21 

57,0# 1 33.853 3517 5«#.9Cl0i0) 1,2616 27,755 2819 

57,0«i 5,782 2381 175,2( 652) 1,3032 27.765 2357 5,825 

COMBUSTOR 0 36 29 2i 

57.76s 32.887 3513 S#3 t 5(i0#9) 1,2618 27,755 2810 

57,76s 5.205 2335 161,#{ 638) 1.304P 27,765 2336 1,872 

COMBU$T()P 0 37 30 21 

58,78s 32,227 3S07 5#l,6(l*Oo7) 1,2619 27.756 2816 

58,78s 4,837 2303 J5l.0f 6 2 8) 1,3059 27,765 2321 1,90# 


VkL 5 W/A 8 A /AC KO«T»* C 1V A C Phi ETAC 

3338 2,061 0•7#51 1 25.#16 0,1332 3#5# 36.660 135.9 0,22 0,00 

3333 2.062 0,7443# 25.#16 8,1333 3#66 38.550 lSb.O 0.22 0.01 

3256 2.0»8 0.69435 25,#16 0,1429 3515 35.138 138.3 0,22 0,20 

3515 2.OBI 0.63854 25.#16 0,1554 3577 34,879 140,7 0,22 n,]* 

3672 2,076 0.59719 25,#16 0,1662 3622 34,076 i#2,5 0.22 0,)# 

#042 2.052 0,50897 25,#16 0,1950 3708 31.969 145.9 0.22 0.02 

4168 2,061 0,#1716 25,#16 0,2379 3791 27.021 1#9,1 0.22 0,08 

#198 2,063 0,40011 25.U16 0,2480 3807 26,10) 109,8 0,22 0,09 

4250 2.063 0.37716 25,#l6 0.2631 3830 2#.908 150,7 0,22 0,09 

4306 2,060 0,35666 25.#16 0,2782 3851 23.868 }5l,5 0.22 0,09 

#313 2,072 0,33487 25,#16 0,2963 3873 22.##6 152.4 0.22 0,1# 

#250 2.120 0,26978 25,#16 0.J678 3926 17.821 15#.6 0,22 0,36 

##65 2,068 0,26893 25,#16 0,3690 3930 16.660 150,6 0.22 0,10 

##67 2,070 0.26700 25,416 0,3717 3933 16,533 154,7 0.22 0,11 

4265 2,192 0.26999 25,#16 0.3675 3935 17,89# 15#.8 0,22 1,00 

#276 2.192 0.26909 25.#16 0,3688 3941 17,880 155.0 0,22 1.00 

#J01 2,192 0,26868 25,#16 0,3693 3943 17.960 155,2 0.22 1,00 

#373 2,19# 0.26#«2 25,416 0,3753 3954 17,968 J5S.6 0,22 1,00 

#«19 2.195 0,26274 25.416 0,3777 3959 18.04# 1S5.8 0.22 1,00 
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PAGE 3 


IREAC-IuG s 0071 BLOCK o 71 tT|/F «fc 171,338 MACH 6,0 t»T b. 765,269 TT b 2911, « 


' P T H GAMM HOL»T SONV 1 MACH 

COMBUSTOR 0 18 Si 21 

80.79s 15.025.3097 539.0M 0 0 6) J .2603 27,753 2A 10 

*0.795 1,375 2063 72,9{ 530) 1,3155 27,7*5 2196 2,201 

COHSUs-TOP 0. 39 32 21 

31.768 3695 537• 5(1 0q3) 1.2626 27,756 2811 

62.2U5 fl ,562 2270 16i,a( 6,8) 1.3071 27,765 2305 1,931 

COMBJLI$TOR 0 60 33 21 

66,679 35,752 3686 536,,lfiOoO) 1,2631 27,757 2808 

66,679 6..8S3 25b6 232,81 7fl9) 1,2967 27,765 2661 1,590 

COMBUSTOR 0 «1 3a 2i 

65,055 33,505 3«86 533,61 9 9 9) 1,2630 27,756 2807 

65,05? 9,973-2676 267,31 763) 1.2928 27,765 2689 1,666 

COMBUSTOR REGFN 6a 35 3 

65.055 33.505 3786 660,211097) 1,2691 27,763 2911 

65,055 11.669 3025 379,61 8s2) 1.2802 27,763 2633 1,372 

NOZZLE *5 «i 36 6 

87.291 33.505 3606 533,61 9 9 0) t,2630 27.756 2807 

87.291 0.711 1613 ol09,l( 168) 1.3657 27.765 1866 3,072 

NOZZLE p 0 66 37 6 

87.291 33.505 3"B« 533.61 990) 1,2630 27,756 2807 

87.291 0,377 1198 -168,21 J 0 9) 1,3591 27,765 1708 3,670 

NOZZLE AE PEGEN 65 38 6 

87.291 33.505 3786 660.2(10,7) 1,2691 27.763 2911 

87.291 0.775 1*03 -55,51 6 S 2) 1,3369 27,765 1958 3,016 

NOZZLE p 0 RFGEN 66 39 6 

87.291 33.505 3786 660.2H097) 1,2691 27,7«3 2911 

®7,291 0,377 1336 -131,11 3y6) 1,3506 27,765 1796 3,659 

FICTIyE C0M8U8TR 66 S9 0 

65.055 185.190 3687 533,6(1060) 1,2658 27,760 2812 

65,05s 0.377 753 -285,7( l9i) t.38«7 27.763 1366 6,667 

FICT1vE NOZZLE 67 60 0 

87,29! 19,691 36,9 521,81 9g8) 1,2633 27.756 2796 

87.291 0,936 1718 -22,71 656) 1,3292 27,765 2022 2,582 


VEL s t-/k » A/AT MOMTM G* IvACT PHI ETAC' 
6830 2.266 0,27106 25.616 0,3650 3966 20,606 155,2 0,22 1,00 

6662 2.196 0,27925 23.616 0.3SS3 3932 19,320 156./ 0,22 1,00 

3882 2,185 0.26670 25,«16 O',3769 3916 15,969 156,0 0,22 1,00 

3669 2.189 0,26608 25,616 0,6032 3*»i2 13.956 153.9 0,22 1,00 

3612 2,219 0,26608 25,616 0,6032 6038 13,813 158,9 0,22 1,00 

5670 2,189 0,05123 25,616 1,9371 6932 6.516 190.1 0.22 1.00 

5925 2.189 0,03369 25,616 ?,9629 6967 3.086 195,6 0.22 1,00 

5900 2.219 0,03123 25,616 1,9371 5065 6,697 198,5 0.22 1^00 

6212 2,219 0,03153 25,616 3,1668 5211 3,066 205,0 0,22 1,00 

6602 2,067 0,05761 25,616 1.T226 5226 5.722 205,5 0,22 1,00 

5220 2.225 0.05123 25.616 1.9371 6589 6.156 lSg,6 0,22 1,00 
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«&M)U'G » 0071 av.nc* * 71 11 wF o 171,330 rtf-C* 


BT a 7 « 3.249 17 O 2911,4 


7>»G6 0 


XA8<5 


P-18 


P-08 


PDA 


rcox 


CI-IB 


0-00 


CAwalL 

P-IF/PSO 

6,9P lF« 

01 

1,0406 

00 

O.OOC 


-4,426b 

01 

O.OOn 


n.ooo 


0,000 


2,4746 

02 

2,7606 


1.83bF 

01 

1,040E 

00 

0.000 


-3.464E 

01 

0,000 


o.oon 


o.ono 


1.6346 

0? 

2.76I.F 

OO 

3,07oF 

01 

2,8706 

00 

0.000 


-1.931E 

p? 

O.oon 


O.oon 


o.opo 


5,4576 

OP 

7,6 t 6 F 

CO 

3,soar 

01 

3,8476 

OP 

0,000 


-4.108E 

02 

0,000 


0.000 


c.000 


6.8046 

02 

1.02)6 

01 

3.519E 


“,167E 

00 

5.5682 

Oo 

-4.7S3E 

02 

0,000 


n.ooo 


n.ooo 


6.BS4E 

02 

1.1066 

01 

3.52o6 

01 

4.184E 

00 

5.S39F 

00 

-4,7546 

02 

0.000 


o.ooc 


0.000 


6, P571 

02 

1.11 OF 

01 

3.5556 

01 

5.180E 

00 

3.85PF 

On 

-4,R0?e 

02 

0,000 


o.oon 


0,00c 


7,209E 

02 

1,3756 

01 

3,5846 

01 

5.0076 

00 

2.350F 

n 0 

-5.092E 

02 

-1,2236 

02 

•1.223E 

02 

0,000 


7.529E 

02 

1.3P9F 

01 

3.6O4E 

Cl 

4,9 0 0 E 

00 

3.4T5F 

Oo 

•5.22*6 

02 

-1 ,237f 

02 

-1»2j7E 

02 

0,000 


T.729E 

02 

1,3006 

01 

3.64SF 

01 

4.1966 

on 

5.695F 

Oft 

-5,fltRh 

02 

-1.2676 

02 

-1.2676 

02 

0.000 


8,1646 

02 

1.1136 

01 

3.70lF 

01 

5,2506 

00 

8.9482 

Oo 

-5,6386 

02 

•1.5126 

02 

-1.3076 

02 

-2.0512 

01 

9.7266 

u2 

1,3936 

01 

3.7326 

01 

4,9216 

00 

1.0766 

Ot 

-5.759E 

02 

-1.6066 

02 

-1.332E 

02 

-2.7386 

01 

9,0636 

02 

1.306F 

01 

3.8036 

01 

4.1B5E 

On 

1.445F 

01 

-5,«99E 

02 

-1.8165 

02 

•1.3916 

02 

•4,ga26 

01 

9,8386 

02 

1.110E 

01 

3,e3a6 

01 

7,B14 E 

00 

1,6106 

Ol 

-5,9416 

02 

-1.9176 

02 

-1.4266 

02 

-4.908E 

01 

1,0186 

03 

2,0736 

01 

3.875F 

01 

1.2486 

01 

1.7596 

0] 

-6.1396 

02 

-2.0686 

02 

-1.9926 

02 

-5.761F 

01 

1,0646 

03 

3,3126 

01 

3.88iF 

01 

1.323E 

01 

1.7822 

Ol 

-6.175E 

02 

-2,0956 

02 

-1.50SE 

02 

•5.8976 

01 

1.0726 

03 

3,5116 

0] 

3.90i€ 

01 

1.54BE 

01 

1.768* 

Ol 

-6,2786 

02 

-2.1796 

02 

-1.5486 

02 

-6.3066 

01 

-1.0986 

113 

4,1066 

01 

3.9326 

01 

1.840E 

01 

1.73oe 

Ol 

-6,4606 

02 

-2.330E 

02 

-1.034E 

02 

-6.962F 

01 

1,1306 

03 

4,0826 

01 

3.950F 

01 

2,0026 

01 

1.2986 

Ol 

*6,6086 

02 

-2.4226 

02 

-1,6896 

02 

-7.32SE 

01 

1,1506 

03 

5.314E 

01 

3.9616 

01 

l,786£ 


5.2256 

Oo 

-6,8846 

02 

-2.603F 

02 

-1.8p66 

02 

-7.966E 

01 

1,1876 

03 

4.7406 

01 

4.000F 

01 

1.659E 

01 

4,9966 

Oo 

-7,0546 

02 

-2,7196 

02 

-1.805E 

02 

•8,3366 

01 

1,2096 

03 

4.403E 

01 

4,04^6 

01 

2.036E 

01 

4.503F 

Oo 

-7.42CE 

02 

•2,9686 

02 

=2.0706 

0? 

-9.18JE 

01 

1.2566 

03 

5,4026 

01 

4,04j E 

01 

-2.0456 

01 

4.49JF 

Oo 

-7.437E 

02 

-2.9956 

02 

-2.079E 

02 

-9.204e 

01 

1,2576 

03 

5.427E 

01 

4.130F 

01 

2.8836 

01 

3.3936 

Oo 

-0,5066 

02 

-3.B34E 

02 

-2.5336 

02 

-1.301F 

02 

1.1626 

03 

7.6506 

01 

4.13JE 

01 

2.892E 

01 

3.380F 

Oo 

-8.519E 

02 

-3.6466 

02 

=2.5386 

02 

•1.307P 

02 

1,3636 

03 

7.675E 

01 

4.1376 

01 

2.9536 

01 

3.3006 

Oo 

-8.6076 

02 

•3.924E 

02 

-2.5756 

02 

•1«JU9F 

02 

t;371E 

03 

7,8376 

01 

4,l5 0 F 

01 

3.071E 

0) 

4.16SF 

Oft 

•0,7796 

02 

*4.0006 

02 

•2.645E 

02 

•1.4346 

02 

1.3366 

03 

8.1506 

01 

4.2466 

01 

2.4826 

01 

1.0796 

Ol 

-9,6596 

02 

-5,5076 

02 

*3,2466 

02 

•2.2616 

02 

1.5016 

03 

6,5076 

01 

4,40i)E 

01 

3,5626 

01 

2,2036 

Ol 

-1,0366 

OS 

-8.4706 

02 

-4.520E 

02 

-3,9506 

02 

1.6996 

03 

9,452E 

01 

4.43i6 

01 

3,7046 

01 

2,2536 

°1 

-1.047E 

03 

*0,-8896 

02 

-4.7126 

02 

-4,1786 

02 

1.725E 

03 

9,8296 

01 

4,48 ft e 

01 

4,027e 

01 

2.354F 

0} 

-1.074E 

03 

-9.0816 

02 

-5.1706 

02 

-4,71 IF 

02 

1.7856 

03 

1,0696 

02 

4,48|6 

01 

4.0196 

01 

2.3566 

Ol 

-1.073E 

03 

•9,9026 

02 

•5.1796 

02 

-8.7926 

02 

1.7666 

03 

1,0676 

02 

4,fc2bE 

01 

2,8016 

01 

2,6546 

Ol 

-1,0746 

03 

-1.2906 

03 

-6.517E 

02 

-6.3PSF 

02 

1,9baE 

03 

7,4336 

01 

4.7Si6 

01 

1.919E 

01 

2,6706 

Ol 

*9,0666 

02 

-1.5046 

03 

-7.4106 

02 

•7.629F 

02 

2.0946 

OS 

5,0936 

01 

4.733E 

01 

1.945E 

01 

2.8756 

Ol 

•9.946E 

02 

-1 .5096 

03 

-7.4306 

02 

-7.650F 

02 

2.097E 

03 

5.161E 

01 

4«81 iE 

01 

2,7406 

01 

2.4136 

Ol 

-9,2526 

02 

-1,6566 

03 

■8,0496 

02 

-8,5136 

02 

2.194E 

03 

7.271E 

01 

4,e7 8 E 

01 

2.0116 

01 

2.01 IF 

Oj 

.8.5S7E 

02 

-1.771E 

03 

-8.S62E 

02 

•9.150E 

02 

2,2/66 

03 

5.336E 

01 

4.93j 6 

*01 

1.6956 

01 

1.6956 

Ol 

-8.045E 

02 

-1.853E 

03 

-0.947E 

02 

-9.579F 

02 

2,3456 

03 

4.490E 

01 

5,0726 

01 

1,0316 

01 

1.0316 

Ol 

-7.038E 

02 

-2.039E 

03 

-9.899E 

02 

•1.0U9F 

03 

2,5226 

03 

2.736E 

01 

5,2826 

ot 

6,1756 

00 

8.1756 

00 

-9,0206 

02 

•2.2606 

03 

•1,1126 

03 

-1.1486 

03 

2,7896 

03 

2.1696 

01 

5,33?6 

01 

7,7376 

00 

7,7376 

Oo 

-5,0136 

02 

-2.3056 

03 

-1.138E 

03 

•1,1676 

03 

2.8526 

03 

2.053E 

01 

5.407E, 

01 

7,023E 

00 

7,023e 

Oo 

-5.527E 

02 

-2.3636 

03 

-1.174E 

03 

• 1.195E 

03 

2,9486 

03 

1,8646 

01 

5,4836 

01 

6.3006 

00 

6,3006 

On 

-5.2696 

02 

-2.428E 

03 

-1.2076 

03 

-1.221F 

03 

3.0466 

03 

1.672E 

01 

5,57bE 

01 

6,1426 

00 

6,1426 

Oo 

-4,9816 

02 

•2.4946 

03 

•1.2436 

03 

-1.2506 

03 

3.1646 

03 

1.630E 

01 

5,6266 

01 

6,0576 

on 

6.057P 

Oo 

-4,4106 

02 

-2,5266 

03 

-1,260 E 

03 

-1,2656 

03 

3.209E 

07 

1.607E 

01 

5.6316 

01 

2.475E 

00 

ftioase 

00 

-8,3936 

02 

-2.529E 

03 

-1.262E 

03 

-1,2676 

03 

3,2166 

03 

6,5676 

00 

5.64s6 

01 

2.4756 

00 

6.0246 

Oo 

-4.3S3E 

02 

•2.5376 

03 

-1.266E 

03 

-1.2716 

03 

3.234S 

03 

6.367E 

00 

5.653E 

01 

6.010E 

00 

6,0106 

Oo 

-4,3296 

02 

•2.5426 

03 

*1«269E 

03 

•1.273P 

03 

3.2456 

03 

1,5956 

bt 

5.6816 

01 

5.9626 

00 

S.962F 

Oo 

-4.2S1E 

02 

*2.55bE 

03 

-1.277E 

07 

-1.2P16 

03 

3.2806 

C3 

1.5826 

01 

5,7046 

01 

5.762E 

00 

5,7926 

Oo 

-4,1946 

02 

•2.5/OE 

03 

-1.2836 

03 

•1,2876 

03 

3.3096 

03 

1,5346 

01 

5.7766 

01 

5,2056 

00 

S.205F 

Oo 

-4,0456 

02 

-2.6066 

03 

-I.301E 

07 

-1,3066 

03 

3.8026 

03 

1.3816 

01 

5,«Vb6 

01 

4,8376 

on 

4,8376 

Ofl 

*3,9296 

02 

-2.654E 

03 

-1.322E 

03 

•1,3316 

03 

S,5i?6 

03 

1,2846 

01 

6.079E 

01 

1.3756 

00 

1.3756 

Oo 

-3.9216 

02 

*2.7206 

03 

-1,351E 

03 

-1.369F 

03 

3,7906 

03 

3,6496 

00 

6,2216 

01 

4,5626 

00 

4,9825 

Oo 

•3,9216 

02 

-2.7596 

03 

-1.3666 

03 

-1.393F 

03 

3,9726 

03 

1,2116 

01 

6.468F 

01 

8.833E 

00 

6.833F 

Oo 

-3,92)6 

02 

-2,8886 

03 

•1.397E 

Oi 

-1.4506 

03 

8.289E 

03 

2.3446 

01 

6.5058 

01 

1.046£ 

01 

9.484F 

‘On 

-3.9216 

02 

-2,0636 

03 

-l.«02E 

03 

- 1.46 IF 

03 

8,3376 

03 

2,7766 

01 


P-10/PTO 

1,3996.03 

l ,399fc.n7 
3,8blt-03 
S.177fc«o3 
5.607&-03 
5.6306-03 
6.469E-03 
6, 7 37E.03 
6.993b.03 
5,8906.03 
7,0646-03 
h.621E*03 
5.6J1F-03 
1,0516*02 
1,6606-02 

1.7606- 02 
2.0636-02 
2,0766-02 
2.6906.02 
2.«0<>6-02 
2,233E-02 
2,7396-02 
2,7526-02 

3,0796-02 
3,8916-02 
3,9706-02 
0,1326-02 
3,3006-02 
0.7926-02 

O, 9806-02 
5.0196.02 
5.0086-02 
1.7b9fc.02 
2.582E-02 
2.6176*02 
3.687E-02 
2,7066-02 
2,2816-02 
1.3876-02 
1,1006-02 
1.001E-02 
9.0506-03 

P. 8766-03 
8.2606-03 
8,1096-03 
3,3306-03 
3,3306-03 
8,0666-03 
8,0226-03 

7.7606- 03 
7.0036-03 
6.509E-03 
1 .8506.03 
6.139E-03 
1,1886.02 
1,0066.02 


P-06/P80 
0,000 
0,000 
0,000 
0,000 
1,477E 01 
1.470F 01 
1.0296 01 
6.2366 00 
9,2206 f>0 
1.369E 0J 
2.379E 01 
2.856E 0» 
3.635E 01 
4.272E 01 
9,667E 01 
4.750E 01 
9,6776 01 
0.591E 01 
3.44SE 01 
1.3866 01 
1.3266 01 
1.1956 01 
1.1926 01 
9,0026 00 
8,9696 00 
B.797E 00 
1,105E 01 
2,8646 01 
5.6606 01 
5.9786 01 
6.24&E 01 
6,2506 01 
7,0426 0V 
7.615F 01 
7,6296 01 
6,4036 01 
5.3366 01 
4,4986 01 
2.7366 01 
2.169E 01 
2,0536 01 
1.864E 01 
1.6726 0} 
1,6306 01 
1.607E 01 
1,605E 01 
1rS98E 01 
1.595E 01 
1,5826 01 
1.534E 01 
1.3816 01 
1,2846 01 
3.6496 00 
1.2116 01 
2,3446 01 
2.S17E 01 


0,000 
0,000 
0,000 
7,49 JE-OS 
7,9536.03 
S.190E.U3 
3,1626.03 
4.675E.03 
7.931E.03 
1,2046.02 
1,4486-02 
1,995E.02 
2,1666-02 
2,3666-02 
2,3986.02 
2.37 IE.02 
2,3286-02 
1.747E-02 
7,0306-03 
6.722E-03" 
6,0586-03 
6,0426-03 
4.5646-03 
4.548E-03 
4,4406-03 
5,6036-03 
1 >4526-02 
2,9716-02 
S.031E-02 
3,1676-02 
3,169E-02 
3.571E.02 
3,861E-02 
3,6686-02 
3.2476-02 
2.706E-02 
2.2B1E.02 
1. S87E-02 
1.100E-02 
1,0416-02 
9.4806.03 
P.476E.U3 
8,2646-03 
B.149E-03 
8,1376-03 
6,1096-03 
8,0866-03- 
8,0226-03 
7,7806*03 
7.0036-03 
6.509E-03 

1 ,8506.03 > 

6,1396-03 

1,1666.02 

1,2766.02 
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VAfig P-JB PoOB PE1A GOX 0»IB 

h,S0(jF 01 1.066E ol 9.553F «0 *3.1E 02 -2,865? 03 -l.6o3E 

6,529? 01 3.906E 00 9,900k Oo -3.92U 02 -2.873E 03 »l.«nSE 

6,695? 01 S.290E 00 6,630? Oo -3,0996 02 -2,932? 05 »1,«25E 

6,76a2 01 6.071E 00 6,410? 0 fl -2.167E 02 -2.953E 03 *1."31E 

6.839? 01 2.670E 00' 6.059E 0<) -1.126E 02 -2.976E 03 -1.637E 

6.9l!E 01 2.110E 00 3.730E Oo -3.316E 01 -3.000E 03 »1.“«2E 

6.97 2 F 01 1.635E 00 2.672F Oo 2.0S9E 01 -3.020E 03 -1.645E 

7.067E «1 1.928E 00 1,025? Oo 7.426E 01 -3.069E 03 -l.«50E 

T.MoE 01 1,335E 00 1,128? 0 0 9,2166 01 -3.061E 03 -l.«SJE 

7,2fcsE 01 1,267£ 00 1.49SE Ofl 1,5506 02 -3.095E OJ al,0S6E 

7.278? 01 1,260£ 00 1.3035 0 0 1.608E 02 -3.098E 03 -l.«36E 

7.353? 01 1.112E 00 3„450E-0i 1,93S£ 02 -3.113E 03 -l.^SSE 

7.3565 01 1.111E 00 3.399f» 0j 1,9«0£ 02 -3.H3E 03 -1.059E 

7,OflfcE Ol 8.500E-01 0,000 2,l«0fc 02 -3.1«4E 03 -l.«61E 

7,77iE 01 8,3006-01 0.000 2,686? 02 »3.$68E 03 -1.665E 

8 .I 61 E 01 8.650E-0 1 0,00c 2.866E 02 -3.152E 03 -1.4686 

8.662E 01 6.050E-01 0,000 S.009E 02 *3.1S«E 03 <,).«?0E 

8.728? 01 6,1506-01 0,000 3.156E 02 -3.1S7E 03 -1.673E 

B.729F 01 6 ,150E-01 0,000 3,1566 02 -3,157? 03 -1.473E 


O-ns CAWALL P-IB/P80 P-IB/PTO P-06/PSQ P-OB/PTO 

Q3 -1,662? 03 6,3426 o3 2.776? 01 1,4086-02 2.535E 01 1.285E-02 

03 -1.668E 03 6,368E 07 2.&29E 01 1.333E-02 2.627E 01 1.332E-Q2 

03 -1.508E 03 6.583E 03 1,6(16? 01 7,il7b-03 1.229E 01 6.229E-03 

03 -1,522? 03 «.665E 03 1.0?0E 01 5.6776-03 1.170E 01 5.9336*03 

03 -1.S39F 03 6.760E 07 7.08SE 00 3.592E-0S 1.077E 01 5.661E-03 

03 -1.556? 03 0.848E 03 5.S98E "0 2.83BE-03 9.898E 00 5.019E-03 

03 -1.576E 03 6.922E 03 6.338E 00 ?,2006-03 7,09lE 00 3.595E-03 

03 -1,599? 03 5,0366 03 3.790E 00 1.922E-03 2.720E 00 1.379E-03 

07 -1,610? 03 S.oSRE 03 3.5«2E 00 1.796E-03 2.993E 00 1.51BE-03 

03 -1,6396 03 S.273E 03 3,3618 00 1.706E-03 3.9&7E 00 2.0UE-03 

03 -1.661E 03 5.290E 03 3.3«3E 00 1.695E-03 3.658E 00 1.75UE-03 

03 -1.659? 03 5,3766 03 2.951E 00 1.6966-03 9.155E-01 6.662E-06 

03 -1.653E 03 5.375E 03 2.969E 00 1,6956-03 9.019E-01 6.S73E-06 

03 -1.686E 03 5,4276 07 2.255? 00 1,1666-03 0,000 0,000 

03 -1.686F 03 3,3256 03 2,202? 00 1.117E-03 0,000 0,000 

03 -1.686E 03 5.630E 03 2,295E 00 1.164E-03 0,000 0,000 

03 -1,684? 03 5,686£ 03 1.605E 00 8.14OE-06 0,000 0.000 

03 -1,684? 03 5.707E 03 1.632E 00 0.2766-00 0,000 0,000 

03 ■1,684F 03 S.707E 03 1.632E 00 8,2756-06 O.QOO 0,000 
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READING a 0071 8tOCK o 71 TTmE b 171.336 «ACH 6,0 PT o 793,249 TT o 2911.'I PAGE 6 
X DDRAG CDRAG CP HC 

9.0a n F 01 1.283E 02 1.2B3E 0? 2.929E-03 9,5986.02 
0.0«lF 01 t,7716-01 1.205P 02 2,6556-03 i,356F=02 
9,13{)6 01 1.661E 01 1.953* 02 2.70SE-OS J.9526-02 
A.IJiS 01 1.762E-01 1.955P 02 2.587E-C3 0,1966-02 
0.1376 01 1.127E 00 1.9666 02 2.5616-03 0.271E-02 
O.lSoE 01 2.150E 00 1.9885 02 2.573E-03 O.U316-02 
",206E 01 1.62SE 01 1.6505 0? 2,63«E-03 0,3006-02 
0,0066 nl 2.563E 01 1,9066 02 2,7176-03 S.5576-02 
O.OJiE 01 3.085 e 00 1.9376 flj 2.7I3E-0S S.606E-02 


O.OSoE 

01 

6.888E 

00 

2,0066 

02 

2,7516-03 

3.T29E-02 

O.OfljE 

01 

1.3406" 

‘01 

a.0076 

02 

2,751fc-OS 

5,7296-02 

0.626E 

01 

t ,9766 

01 

2.2056 

02 

2.7A06-03 

5,1506-02 

0.731F 

01 

1,3806 

ot 

2.3036 

0 ? 

2,6666-03 

4,8126-02 

0.73JE 

01 

3.220E" 

>01 

2.3076 

02 

2,6656-03 

9.8526-02 

o.flljE 

01 

9.6576 

00 

2»ooig 

02 

2,6526-03 

4,9676=02 

0,6766 

01 

7.93SE 

00 

2.52oe 

02 

2,7166-03 

9.1136-02 

0,9116 

01 

6.1366 

00 

2.5826 

02 

2.6386-05 

3.733E-02 

5,0726 

01 

1.508E 

01 

2.7336 

02 

2.505E-03 

2.6836-02 

5,2626 

01 

1,8846 

01 

2.921P 

02 

2.292E-03 

2.3O9E-02 

5.332F 

01 

3.913E 

00 

2.96oe 

02 

2.332E-03 

2.1716-02 

5,00-76 

01 

5,6766 

00 

3.0176 

02 

2.313E-03 

2,0086-02 

5,oa 3 e 

01 

5,0616 

00 

3.071E 

02 

2,2866-03 

1.847E-02 

5.57&E 

01 

6.250E 

00 

3.1306 

02 

2.253E-03 

1,8046-02 

5,6266 

01 

2.056£ 

00 

3,1556 

02 

2,2886-03 

1,6966-02 

5■63 1 E 

01 

3.0S6E, 

•01 

3.1586 

op 

2.466E-03 

1.2326.02 

5.60 S E 

01 

7.6766. 

‘01 

3.1656 

02 

2.180E-03 

1.3206-02 

5.6636 

01 

0.772E- 

-01 

3,1706 

op 

2,940E-03 

1,3676-08 

5.681E 

01 

1.8736 

00 

3,1896 

°2 

2,9516-03 

1.3596-02 

5»7 0 « F 

01 

1,5136 

00 

3.2006 

02 

2,0366-03 

1,3306-02 

S.776E 

01 

0.862E 

00 

3.2536 

0 ? 

2,9106-03 

1,2396*02 

5.B7SF 

01 

6.863E 

00 

3.321P 

02 

2,9136-03 

1»17 05-02 

6.079E 

01 

1.5236 

01 

3.0736 

Og 

3,2326-03 

9,091£-03 

6,22 1 E 

01 

1 o use 

01 

3.3856 

02 

2.9146-03 

1,1256-02 

6.068E 

01 

1.6316 

01 

3.7086 

02 

2.9356-03 

1.7236-02 

6,5056 

01 

2,HOE 

00 

3.7606 

03 

2.995E-03 

l.0016-02 

6,5096 .01 

2,1586-01 

3.7716 

®2 

3.0696-03 

1.85BE-02 

6,5296 

01 

l.08«£ 

00 

3,7826 

02 

3,0466-03 

1,8206-02 

6,69sE 

01 

8.253E 

00 

3.86SF 

02 

2.901E-03 

1,2056.02 

6.762E 

01 

2.7196 

00 

3.8926 

02 

2,8706-03 

1,0855-02 

6.8396 

01 

2,8866 

00 

3,9216 

02 

2,6206-03 

9,2926-03 

6 »911F 

01 

2.440E 

00 

3.9056 

03 

2.7966-03 

8,3576-03 

6.972E 

01 

1.828E 

00 

3.963F 

Op 

2.742E-03 

6.7 196-03 

7 , O 67 F 

01 

2.2236 

00 

3■9866 

02 

2.6026-03 

9.9136-03 

7,1 loE 

01 

A,07«E. 

•01 

3.9906 

02 

2,6026-03 

4.9296.03 

7,2636 

01 

3,11 IE 

00 

0.0256 

op 

2.659E-03 

9.B15E.03 

7.2786 

01 

2.9006. 

• 01 

0,0286 

02 

2,6436-03 

4,5S1E»03 

7.3536 

01 

1.1936 

00 

«.Q«0€ 

02 

2.602E-03 

2.9466-03 

7.35uE 

01 

1.8836-03 

a,0006 

Op 

2,5916-03 

2,9366-03 

7.088F 

01 

6.3006. 

.01 

0.0066 

"2 

2,5636-03 

3,3105-03 

7.77iE 

01 

1.208E 

00 

0.0596 

«2 

2.5466-03 

3.233F-03 

.8,16JE 

01 

1,33«E 

00 

0.0726 

Op 

2.S37E.03 

3.3156-03 

; 8,oo 2 e 

01 

6,2096' 

'01 

0.O79F 

02 

2H62E-03 

2,0485-03 

8.728E 

01 

2,2996' 

>01 

0.0016 

02 

2.453E-03 

2.5186-03 

6.729F 

01 

0,000 


0.081F Op 

?,a53E-03 

2.5185-03 
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.0 PT a 743.249 Tt a 29tt„U 
OAPJFT PERFORMANCE. 


ENGTnF PFRpnpiiiscF 


IM6T 


CAI.CUl.ATED thrust. ,96, 

“EASUrEO thrust..,,,,,. >333, 

CALCULATED SPECIFIC IMPULSE.. .570. 

m easijrfc specific Impulse-irso. 

CALCULATED THRIJST COEFFICIENT,.. •,0390 

measured thrust coEfficifat,,,,,,,, ..mst 


(LBF) 

(LBF) 

(LBFaSEC/LyM 3 
(L8F.SECALAM) 


KEGENERAttVE.COOLPn FNGTUE PERFORMANCE 
CALCULATED 

stream THRUST,, .(1792, 

met Thrust,,,,, . )( ir 

SPFCIfTC IMPUL8E...]. 637, 

THRL6T COEFFICIENT.,,,.,... 0,0436 


USE) 

CL8F) 

(LBFo3EC/L0H) 


ANGLE OF Attack ...,,,,, 3,000 (DEGREES) 

MASS FLPA ratio. {).9 3 1 R 

AOCITIVE DRAG COEFFICIENT, 0.0053 
LIMITING PRFSSiJRE HFCPYEkY EF F 1 C IES CY ., . . U . 1 « 2 R 
OFlTA PT 2 ...».,,,.. (>. 1200 C PS 11 

TOTAL PRESSURF RETOVERY » SLPER8L V If. 0,2442 

T"TAl PRE83URE RECOVERY - SU68CMC... n,1451 

IVLET PROCESS EFFICIENCY - SUPERSONIC,,,, 0,6642 

IUFT PROCESS EFFICIENCY . SUBSONIC. 0,0057 

KINETIC ENERGY EFFICIENCY • SUPERSONIC,,, 0.0190 

KJnEHC ENERGY FFFjfipNCY . SliQSGNIC.(1,8054 

gvrhALPY AT ho . .. 7,43 (BTU/LSH) 

ENTHALPY AT PC - SUBSONIC,..30,23 (BTU/LflK) 


momentum And FORCES 


COMBUSTOR 


INLET FRICTION DRAG,,,.,,,,, 

INLET MOMENTUM CHANGE.. 

COMBUSTOR FRICTION DRAG,.,,, 
CO“BUsTQR STRUT drag,,,,,,,, 
combustor momentum change,,, 

N02ZLf FRICTION DRAG,,,,,,,. 
NOZZLE STRUT DRAG.,,.. 

nozzlf momentum change. 

NOZZLE PRESSURE INTEGRAL,,,, 

EXTERNAL FRICTION DRAG,. 

EXTERNAL PRESSURF INTEGRAL., 

TOTAL external crag,,,.. 

TU1AI. STRUT drag,,,,.. 

CAVITY FORCE.,.............. 

CALCULATED load cell force., 
measured LOAD cell force,,,, 
FUEL VACUUM SPECIFIC IMPULSE 


128,3 
-071,1 
246.6 
3,2u 
99, 
31,17 
0,00 
677, 
70S, 
65,67 
> 1001 , 
>1066, 
3,24 
>1106, 
=2299. 
•2503, 


aep) 

(L8P) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(L8F) 

(LBF) 

(LBF) 

(LBF) 

(IBF) 

C10F) 

(L8F) 


FUEL>AIR RATIO,,,,. 0,0067 

EOUTVAlEaCE RATIO.,.,...,..,,,,,,,,,,.,,. 0,215 

C0NBU8T0R EFFICIENCY. 1,000 

TOTAL PRESSURE RATIO... 0,1009 


C0MflU8TCifl EFFECTIVENESS...,,,,,.. 0,0178 

INJECTOR DISCHARGE POFFPICIFKTS 0,7265. 0,7011. 


NOZZLE 

VACUUM STREAM thrust COEFFICIENT ■ CS,.,, 0,9498 
NOZZLE COEFFICIENT a PT,,0,0863 

PROCESS EFFTCTENCY,..,. 0,8351 

KINETIC ENERGY EFFICIENCY.. 0.6077 


STATIONS 


FUEL INJECTORS 


NOMINAL COHL LEADING EDGE,, 
BPiKfe translation,,,,,,,, 

inlet throat.,,,,,.. 

cohl leading eoge•, 

NOZZLf SHROUO TRAILING eDGE 
nozzle PLUG TRAILING edge.. 
STRUT LEADING FOSE, 
STRUT TRAILING edge,.,.,,,, 
COMBUsTOR EXIT,,.. 


36,804 (IN) 
0,3146 (IN) 
40,400 (IN) 
35.199 (IN) 
73.539 (IN) 
87,291 (IN) 
56,455 (IN) 
65,055 (IN) 
65,055 (IN) 


INJECTDR8 

1A 

16 

1C 

2A 

2C 

3A 

SB 

4 


STATION 

40,400 

41.300 

44.300 
48,775 

46.250 
54,065 

56.250 
44,000 
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oslosjir 

BEADING a 0071 BLOCK = 75 TIME a 174.938 MACH 6.0 PT S 743,749 TT = 2940.3 PAGE 

' ' Ramjet performance 

summary report 


P T H GAMMA pOLWT SONV MACH VEl S W/A W A/AC 

WIND TUNNEL 105 

0.000 743.749 2940 652.3( 778) 1.2951 28.898 2560 

0.000 0.381 394 -34.3( 95) 1.3987 28.897 974 6.018 586) t.622 0.10585 25.214 0.9300 

SPIKE TIP NS 205 

0.600 18.262 2940 652.3C 778) 1.2951 28.897 2560 

0,600 16.587 2876 633.0( 759) 1,2971 28.897 2534 0.307 982 2.077 0.10585 25.214 0.9300 

WIND TUNNEL 3 0 0 

0,000 743,749 2940 652.31 778>,1.29S1 26.898 2560 

0,000 0.366 396 -34.0< 9?) *1,3987 28.897 976' 6.004 5860 1.622 0.10685 25.452 0,9300 

SPIKE TIP NS 400 

0.600 18.262 2940 652.3( 778) 1.2951 28.897 2560 

0.600 16,551 2875 632.6( 759) 1.2972 28.897 2533 0.392 993 2.077 0.10685 25.452 0.9300 

INLET THROAT 5 0 4 

40.400 192.342 2877 63?.1< 759) 1,2972 28.897 2534 

40.400 18.155 1624 275.'7< 4Q5> l.34'l9 28.897 1936 2.1«4 4229 1.908 0.88403 25.214 0.1114 

INLET UPNRSK 603 

40.400 192.342 2877 633.K 759) 1.2972 26.897 2534 

40.400 15.468 1559 258.2( 387) 1.3453 28.897 1900 2.280 4331 1.908 0.80366 25.214 0.1225 

INLET DNNRSK .704 

40.400 108,536 2877 633,1C 759) 1.2972 28.897 2$34 

40.400 91,102 2763 B99.2C 726) 1.3008 £8.897 2467 0.524 1304 1.948 0.80366 25.214 0.1225 

COMBUSTOR 0 8 1 21 

40.410 164.664 2829 631.6C 777) 1.2998 27.667 2571 

40.410 12.794 1513 243.4< 391) 1.3490 27,667 1915 ,2.301 4407 1.986 0.88700 25.301 0.1114 

COMBUSTOR 0 9 2 21 

41.300 130.310 2760 632,64 705) 1.3036 26.^1 2594 , 

41.300 16,922 1676 299.64 454) 1,3423 26.381 2051 1.9*9 4081 ??059 0.89165 25.383 0.1111 

COMBUSTOR 0 10 3 21 

41.310 134,920 2720 632.64 773) 1,3054 26.540 2579 

41.310 16.968 1635 300.44 443) 1.3447 26.540 2030 2.009 4077.2,053 0.89145 25.383 0.1112 

COMBUSTOR 0 11 4 21 

41.375 134,033 2713 632.34 771) 1,3057 26,534 25?6 

41.375 17.270 1641 303.84 444) 1.3445 26.534 2033 1.994 4054 2.052 0.89280 25.383 0.1110 

COMBUSTOR 0 12 S 21 

41.500 131.866 2710 631.64 770) 1.3058 26.533 2575 

41.50GL 18.787 1682 316.0( 456) 1,5426 26.533 2057 1.932 397if 2.053 0.89301 25.383 0.1110 

COMBUSTOR 0 13 6 21 

42.460 118.330 2692 625,94 764) 1.3064 26,533 2567 

42.460 21.791 1782 345.64 486) 1,3382 26.532 2114 1./72 3744 2.059 0.88424 25.383 0.1121 

COMBUSTOR 0 14 7 4 

44,095 100.979 2995 613.64 855) 1.2920 26,897 2674 

44.095 36,804 2369 414.3C 659) 1,3128 26.897 2398 1.3l? 315ft 2.09b 0.85385 25.383 0.1161 

COMBUSTOR 0 IS 8 3 

44.310 100.900 3004 611.84 8S8) 1.29l5 26.913 2677 

44.310 36.835 2378 .412,34 662) 1.3123 26,913 2401 1.316 3160 2.p97 0.85236 25.383 0.1163 

COMBUSTOR 0 16 “9 3 ’ 

44.800 100,527 3017 607.64 862) 1.2907 26.941 2681 

44.800 36.905 2393 408.44 666) 1.3115 26.942 2406 1,312 315^ 2,097 0.84904 25.383 0.1167 

COMBUSTOR 0 17 10 2 ‘ ' 

44.810 100.555 3017 607.54 861) 1.29o7 26.941 2681 

44.810 36,868 2391 408.14 665) 1.3115 26.941 2406 1.313 3159 2.097 0.84905 25.383 0.U67 

combustor o la ii 5 

46.250 98.767 2794 595.91 835) 1,3014 25.302 2669 

46.250 31.408 2127 376.34 618) 1.3241 25.382 2348 1.412 331ft 2.169 0.80411 25.503 0.1238 


KOMTM Q IVAC PHI ETAC 
4684 9.642 185.ft 

4720 1.615 187.2 

4728 9.731 185.7 

4728 1.648 105.7 

3832 58.100 152.0 
3880 54.097 153.9 
3880 16.280 153.9 
3831 60.752 151.4 0.11 0.07 
3701 56.552 145.8 0,22 0.04 
3700 56.487 145.8 0,22 0.01 
3689 56.249 145.3 0.22 0,00 
3^69 55.151 144.6 0.22 0.00 
3580 51.455 141.0 0.22 0.00 
3585 41.900 141.2 0.22 0.31 
3590 41.853 141.4 0.22 0.32 
35$4 41,660 141.6 0.22 0.35 
3594 41.679 141.6 0.22 0.34 
3624 41.422 142.1 0.37 0.16 
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READING = 0071 BLOCK 


75 TINE = 174.930 MACK 


>,0 PT = 74’:.' 


:T = 2940.3 
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P T H GAMMA MOLWT SONV MACH VEl S W/A h A/AC 

COMBUSTOR 0 19 12 2 

46.260 98*740 2794 595,8< 835) 1.3014 25.382 2669 

46.260 31.370 2126 376.lt 617) 1.3241 25,382 2348 1.412 3316 2.4.70 0,80362 25.503 0.1239 

COMBUSTOR 0 20 13 3 4 

47.310 96.244 2812 586.51 840) 1.3002 25.428 2674 

47.310 27.388 2084 347.5< 604) 1.3251 25.428 2324 1.488 3458 2.172 0.74774 25.503 0.1332 

COMBUSTOR 0 21 14 2 

47.335 96.251 2811 566.2( 840) 1.3003 25.428 2673 

47.335 27.295 2081 346,0( 603) 1.3252 25.428 2322 l,4<91 346( 2.172 0.74690 25,503 0,1333 

COMBUSTOR 0 22 15 3 

48.110 92.592 2859 579.7( 855) 1.2978 25.496 2690 

48.110 24.915 2094 328.0( 606) 1,3240 25.496 2325 1.527 3549 2.179 0,69674 25,503 0.1429 

COMBUSTOR 0 23 16 5 

48,775 88.212 2727 576.81 853) 1.3046 24.146 2707 

48,775 22.191 1955 312.8( 591) 1,3316 24,146 2315 1.570 3634 2,258 0.64462 25.625 0.1552 

COMBUSTOR 0 24 17 2 7 

48.765 08.137 2729 576.7( 854) 1.3045 24.148 2707 , 

48,785 22.161 1955 312.6< 592) 1.3316,24*148 2315 1.570 3635:^.258 0*64379 25,625 0.15S4 

COMBUSTOR 0 25 18 4 ‘ 

49.315 84.635 2789 573.lt 874) 1.3016 24.215 2730 

49.315 20.575 1986 298.lt 601) 1.3296 24.215 2329 1,§93 370.9,2,267 0.60209 25.625 0.1662 

COMBUSTOR 0 26 19 4 < . 

50.725 81.238 2830 564.9t 887) 1,2994 24.278 2744 

50.725 15.662 1906 249,0<-5741, 1.3320 24.278 2280 1.743 397s 2.273 0.51315 25,625 0.1950 

COMBUSTOR 0 27 20 5 

52.825 66,079 3137 554,8< 989) 1.2846 24,610 2853 

52.825 14.437 2206 229,31 668) 1.3167 24.611 2423 1.666 4036.2.314 0.42059 25.625 0.2379 

COMBUSTOR 0 28 "2l 4 ' ^ 

53.325 70.005 3034 552.5t 954) 1,2895 2817 

53.325 12,127 2008 l98.lt 604) 1.3252 24.513 2323 1.412 421),£.301 0.40340 25.625 8.2460 

COMBUSTOR 0 29 22 3 * ‘ 

54.075 70.538 3012 549.0( 947) 1.2904 24.500 2008 

54.075 10.704 1928 l?6.2t 578) 1.3285 24,500 2280 1,895 4319 2.298 0.38025 25.625 0.2631 

COMBUSTOR 0 30 &Z 4 

54.835 72.893 2961 5^5.81 93Q) 1,2927 24.458 2789 

54.835 9,262 1809 l52.4t 540),.1.3339 24.458 2215 2.003 4437 2.291 0.35959 25.625 0.2782 

COMBUSTOR 0 31 24 4 

55.766 67.552 3040 542.4( 956) 1.28B9 24.546 2817 

55.760 9.017 1888 146.6t 564) 1.3296 24,547 2255 1,974 445fl 2.303 0.33762 25.625 0.2963 

COMBUSTOR 0 32 25 '5 * 

56.260 48,895 3392 540.'7O,074> 1.27U 24.914 2933 

56.260 8.885 2310 l56.4t 699) 1.3093 24.919 2456 1.785 43^5 2.353 0.27200 25.625 0.3678 

COMBUSTOR 0 33 26 5 ‘ l 

56.315 59,499 3114 540.6< 981) 1,2852 24.626 2843 

56.315 6.910 1876 114.2< 559) 1.3292 24,628 2244 2.059 4619 2.319 0.27114 25.625 0.3690 

COMBUSTOR 0 34 27 3 

56.455 58,979 3125 540.lt 984) 1,^84? 24,638 28f)6 

56.455 6.891 1886 113.4< 562) 1.3286 24.640 2249 2.(tela 462) ?.320 0.26919 25.625 6.‘3717 

COMBUSTOR 0 35 28 7 

56.535 49,464 3395 539.9(1075) 1.27o9 24.919 2934 

56.535 8.812 2301 151.7C 696) 1.3095 24,924 2452 1.798 4407 2.352 0.27220 25.625 0.3675 

COMBUSTOR 0 36 29 3 * ' ‘ 

56.815 49,705 3402 539,0(1078) 1,2706 24.929 2936 

56.815 8,737 2300 l47,7t 695) 1,3095 24.934 2450 1.806 4425 2.352 0.27130 25.625 0.3688 

COMBUSTOR 0 37 30 3 

57.041 49,664 3416 538.4(1082) 1.2698 24,946 2940 

57.041 8,757 2313 l46.1( 699) 1,3088 24.952 2456 1.804 443l 2.353 0.27089 25.625 0,3693 


NOMTK G IVAC PHI ETAO 
3624 41.411 142.1 0.37 0.16 

3675 40.184 144.1 0.37 0.19 

3676 40.176 144,1 0.37 0.19 

3725 38.428 146.1 0,37 0,22 

3776 36.402 147.4 0.53 0.15 

3777 36.360 147.4 0.5*3 0.16 

3830 34.707 149.5 0.53 0.18 

3948 31.702 lS4.i 0.53 0.21 

4Q94 26.379 159.a 0.53 0.35 

41£4'26.398 160.9 0.53 0,3l 
4162 25.525 162.4 0.53 0 a 30 

4194 24.795 163.7 0.53 0.28 

4229 23.351 165.0 0.53 0.32 

4329 18.536 169.0 0.53 0,47 

4332 19.462 169.o 0.53 0.35 

4S37 19.3^‘2 169.2 0.53'Cn36 

4340 18.644 169.4 0.53 0.47 

4350 18.658 169.7 0.53 0.48 

4357 18.652 170.0 0.53 0.49 
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BEADING a 0071 BLOCK = 75 TINE = 174.938 MACH 6,0 PT = 741,749 TT = 2940.3 
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COMBUSTOR 

57.765 

57.765 
COMBUSTOR 

58.785 

58.785 
COMBUSTOR 
60.795 
60.795 
COMBUSTOR 

62.215 

62.215 
COMBUSTOR 
64.679 
64.679 
COMBUSTOR 
65.055 


43.567 

12.356 

0 

37,401 

15,871 


34,712 
65.055 14.860 
COMBUSTOR REGEN 
65.055 34.712 
65.055 17.752 
NOZZLE 


87.291 

87.291 
NOZZLE 

87.291 

87.291 


34.712 
- 0,927 
PO 


34.712 
0.381 
NOZZLE AE REGEN 

87.291 34.712 

87.291 0.992 
NOZZLE PO REGEN 

87.291 34.712 

87.291 0,381 

F1CTU/E COMBUSTR 
65.055 192.342 

65.OSS 0,381 
PICTIVE NOZZLE 

87.291 20,502 

87.291 1.207 


T H 

38 3l 4 

3472 536.3(1101) 

2374 143.7( 719) 

39 32 6 

2938 533.8( 921) 

1529 59.2( 450) 

40 33 4 

3057 529.8( 961) 

1724 75.2( 510) 

41 34 6 

3835 527.0(1224) 

2951 194.2( 910) 

42 35 5 

4178 521.2(1342) 

3557 266.9(1116) 

43 36 3 

4181 520.2(1343) 

3568 268.1(1120) 

44 37 5 

4418 632.1(1430) 
3934 416.9(1252) 

45 38 3 

4181 520.2(1318) 

1936 •*>304.4( 562) 

46 39 5 

4181 520.2(1318) 

1559 '•423.2( 443) 
1)7 «0 3 

4418 632.1(1430) 

2130 -24l.lt 625) 
48 4l 5 

4418 632.1(1430) 

1695 -380.9( 486) 

68 61 ,0 

4471 520.2(1443) 

1113 -666.9< 307) 
69 62 0 

4134 503.9(1325) 

2301 -184.5( 681) 


GAMMA MOLWT SONV MAcH VE| S W/A W A/AC 


1.2667 25.012 2957 

1.3058 25.019 2482 1.786 443? >.358 

1.2934 24.468 2779 

1.3470 24.469 2046 2.382 4873 2.283 

1.2876 24.598 2820 

1.3360 24.599 2158 2.211 4770 2.301 

1.2448 25.438 3054 

1.2801 25.462 2716 1.S03 408) ?,383 

1.2198 25.855 3130 

1.2495, 25.911 2920 1.222 3567,,2.407 

1.2188 25,863 3130 

1.2485 25.920 2923 1.215 355? ?.413 

1.2039 25.805 3201 

1.2284 25.888 3047 1.077 328? 2.439 

1.2188 25.863 3130 

1.3125 25.937 2207 2.9U 6424.2.413 

1.2188 25.863 3130 

1.3309 25.937 1994 3.446 687,^ ^.413 

1.2039 25,805 3201 

1.3045 25.937 2308 2.864 661o 2.439 

1.2039 25.805 3201 

1.3236 25,937 2074 3.433 7120 2.439 

1.2150 26.209 3210 

1.3$52 26.294 1689 4.563 7707 2.287 

1,2166 25,857 3110 

1.2980 25,937 2393 2.453 5869 2.449 


fi.26659 25.625 0.3753 
0.26489 25.625 0,3777 
0.27411 25.625 0,3650 
0.28154 25.625 0.3553 
0.26687 25.625 0.3749 
0.24810 25.625 0.4032 
0.24810 25.625 0.4032 
0.05165 25.625 1.9371 
0.02817 25.625 3.5514 
0.05165 25.625 1.9371 
0.02685 25.625 3.7265 
0.04486 25.625 2.2304 
0.05165 25.625 1.9371 


MOMTM Q 
4378 18.362 
4389 20.060 
4381 20.319 
4375 17.856 
4365 14.794 
4363 13,694 
4448 12,655 
5576 5.156 

5819 3.008 

5757 5.306 

6034 2.971 

6356 5.373 

5273 4.711 


IVAC PHI 
170.8 0.53 

171.3 0.53 
171.0 0.53 
170.7 0.53 

170.3 0.53 

170.3 0.53 

173.6 0.53 

217.6 0.53 
227.1 0.53 

224.7 0.53 
235.5 0.53 
248,0 0.53 

205.8 0.53 


ETAC 

0.51 

0.29 

0.34 

0.69 

0.86 

0.87 

0.87 

0.87 

0.87 

0.87 

0.87 

1.00 

0.87 
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READING = 0071 SLOCK S 75 TINE = 174.938 MACH b.O PT = 743.749 TT = 2940.3 
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XABS P-IB P-OB PDA QOX Q-IB O-OB CAWALL P-IB/PSO P-IB/PTQ P-OB/PSO 

6.9B1E-01 1.040E DO 0#000 -4.446E-01 0.000 0.000 0.000 2.470E-02 2.731E 00 1.398E-03 0.000 

1.836E 01 1.040E 00 0.000 -3.464E 01 0.000 0.000 0.000 1.634E 02 2.731E 00 1.398E-03 0.000 

3.070E 01 2.07OE 00 0.000 -1.931E 02 O.oOo 0.000 0.000 5.053E 02 7.53BE 00 3.859E-03 0.000 

3.508E 01 3.860E 00 0.000 -4.112E 02 0.000 0.000 0.000 6.804E 02 1.014E 01 S.19QE-03 o.OQO 

3.519E 01 4.174E 00 S.627E 00 -4.763E 02 0.000 0.000 0.000 6.854E 02 1.096E 01 5.613E-03 1.470E 01 

3.520E 01 4.191E 00 5.598E 00 -4.764E 02 0,000 0.000 0.000 6.857E 02 1.101E 01 5.635E-03 1.470E 01 

3.555E 01 5.170E 00 3.872E 00 -4.890E 02 0.000 0.000 0.000 7.209E 02 1.358E 01 6.951E-03 1.017E 01 

3.586E 01 5.000E 00 2.325E 00 -5.100E 02 -2,6?6C 02 -2.676E n2 0.000 7.529E 02 I.313E 01 6.723E-03 6.106E 00 

3.606E 01 4.895E 00 3.4S6E OQ -5.234E 02 -2.706E 02 -2.70PE 02 0.000 7.729E 02 1.286E 01 6.582E-03 9.077E 00 

3.640E 01 4.19SE 00 5.891E 00 -5.425E 02 -2.772E 02 -2.772E 02 0.000 8.164E 02 1.102E 01 5.640E-03 1.547E 01 

3.701E 01 5.250E 00 8.963E 00 -5.646E 02 -3.o7oE 02 -2.8S9E 02 -2.105E 01 6.726E 02 1.379E 01 7.059E-Q3 2.354E 01 

3.732E 01 4.89DE 00 1.079E Ol -5.766E 02 -3.194E 02 -2.913E 02 -2.810E 01 9.063E 02 1.204E 01 6.575E-03 2.033E 01 

3.803E 01 4.085E 00 1.449E Ol -5.095E 02 -3.4752 02 -3.040E n2 -4.351E 01 9.834E 02 1.073E 01 5.492E-03 3.805E 01 

3.834E 01 7.772E 00 1.614E Ol -5.933E 02 -3.608E 02 -3.105E o2 -5.033E Ol 1.018E 03 2.041E 01 1.045E-02 4.238E 01 

3.87SE 01 1.252E Ol 1.766E Ol -6.129E 02 -3.796E 02 -3.208E fl2 -5.905E 01 1.064£ 03 3.287E 01 1.683E-02 4.637E 01 

3.881E 01 1.327E Ol 1.790E Ol -6.165E 02 -3.B31E 02 -3.226E fl2 -6.044E 01 1.072E 03 3.486E Ol 1.785E-02 4.701E 01 

3.901E 01 1.556E Ol 1.766E Ol -6.269E •D2 -3.932E 02 -3.285E n2 -6.462E 01 1.094E 03 4.087E 01 2.092E-02 4.645E 01 

3.932E 01 1.8S5E 01 1.734E Ol -6.473E 02 -4.106E 02 «,3.393E <l2 -7.133E Ol 1.130E 03 4.872E 01 2.494E-02 4.S53E 01 

3.950E 01 2.021E Ol 1.302E Ol -6.603E t)2 -4.210E 02 -3.460E 'o2 -7.503E 01 1.150E 03 5.308E 01 2.718E-02 3.418E 01 

3.981E 01 1.604E 01 5.250E 00 -6.8B3E 02 “4.409E 02 -3.593E 0 2 -8.156E 01 1.187E 03 4.736E 01 2.426E-02 1.379E 01 

4.000E 01 1.67TE Ol 5.019E 00 -7.055E 02 -4.533E 02 -3.680E 02 -8.534E 01 1.209E 03 4.403E 01 2.254E-02 1.318E 01 

4.040E Ol 2.097E Ql 4.521E 00 -7.439E $2 -4.8I9E 02 -3.880E o2 -9.393E Ol 1.256E 03 5.509E 01 2.820E-02 1.187E 01 

4.041E 01- 2.108E 01 4.508E 00 -7.448E 02 -4.826E 02 ™3.88SE fl2 -9.416E 01 1.257E 03 5.536E 01 2.034E-O2 1.184E 01 

4.130E 01 3.044E Ol 3.400E OO -8.574E102 -5.700E 02 -4.378E n2 -1.322E 02 1.362E 03 7.995E 01 4.093E-02 8.929E 00 

4.131E 01 3.055E Ol 3.387E 00 -8.588E 02 -5.712E 02 -4.384E n2 -1.320E 02 1.363E 03 8.023E 01 4.107E-02 8.896E 00 

4.137E 01 3.123E 01 3.306E 00 T0.602E 02 -5.793E 02 -4.423E o2 -1.370E 02 1.371E 03 8.203E 01 4.199E-02 S.683E 00 

4.150E 01 3.255E Ol 5.024E Ofl -8.862E 02 -S.953E 02 -4.499E 02 -1.454E 02 1.386E 03 8.549E 01 4.376E-02 1.319E 01 

4.246E 01 2.S39E 01 1.819E Ol -9.600E.02 -7.428E 02 -5.136E o2 t2,292E 02 1.SQ1E 03 6.668E 01 3.413E-02 4.778E 01 

4.409E Ol 3.299E Ol 4.062E 01 -9.290E 02 -1.054E 03 -6.420E n2 -4.124E 02 1.699E 03 8.663E 01 4.435E-02 1.067E 02 

4.431E 01 3.399E 01 3.968E Ol -9.224E 02 -1.099E 03 -6.606E o2 -4.305E 02 1.725E 03 8.926E 01 4.569E-02 I.042E 02 

4.480E 01 3.626E 01 3.755E 01 -9.106E02 -1.206E 03 -7.047E n2 -5.009E 02 1.785E 03 9.524E 01 4.876E-02 9.861E 01 

4.481E 01 3.623E Ol 3.751E 01 -9.105E 02 -1.208E 03 -7.Q56E n 2 -5.022E 02 1.786E 03 9.515E 01 4.07lE~02 9.850E 01 

4.625E 01 3.1S9E Ol 3.123E 01 -8.450E 02 -1.535E 03 -8.329E 02 -7.021E 02 1.963E 03 8.296E 01 4.247E-02 8.202E 01 

4.626E 01 3.155E Ol 3.USE Ol -8.445E 02 -1.5S7E 03 -8.330E -7.035E 02 1.964E 03 8.28tE 01 4.243E-02 8.190E 01 

4.731E 01 2.817E 01 2.661E Ol -7.7862 02 -1.T77E 03 -9.198E .(>2 -8.563E 02 2.094E 03 7.398E 01 3.787E-02 6.988E 01 

4.733E 01 2.809E 01 2.65QE Ol -7.777E 02 -1.782E 03 -9.217E n2 t8.604E 02 2.097E 03 7.377E 01 3.777E-02 6.960E 01 

4.811E 01 2.565E Ol 2.418E Ol -7.180E 02 -1.948E 03 -9.816E o2 -9.663E 02 2.194E 03 6.737E 01 3.449E-02 6.351E 01 

4.877E 01 2.219E Ol .£.219E Ol -6.455E 02 -2.075E 03 ^1.031E n3 -1.049E 03 2.277E 03 5.828E 01 2.984E-02 5.828E 01 

4.876E 01 2.216E Ol 2.216E Ol -6.443 E t V2 “2,077E 03 -1.031E o3 -1.046E 03 2.27 BE 03 5.B20E 01 2.980E-02 S.820E 01 

4.931E 01 2.057E 01 2.057E Ol »5.853E‘02 -2.169E 03 -1.0&9E q3 -1.100E 03 2.345E 03 5.404E 01 2.766E-02 5.404E 01 

5.072E 01 1.566E Ol 1.S66E Oj -4.514E 02 -2.379E 03 11.162E o3 -1.217E 03 2.522E 03 4.U3E 01 2.106E-O2 4.113E 01 

5.282E 01 1.444E Ol 1.444E Ol -2.856E 02 -2.637E 03 -1.284E n3 -1.354E 03 2.789E 03 3.792E 01 1.941E”02 3.792E 01 

5.332E 01 1.213E Ol 1.213E Ol -2.511E 02 -2.696E 03 -1.309E o3 -1.387E 03 2.852E 03 3.185E 01 1.631E-02 3.185E 01 

5.407E 01 1.070E 01 1.070E Ol -2.069E 02 -2.785E 03 ,1.346E A3 -1.439E 03 2.948E 03 2.811E 01 1.439E-02 2.SHE Cl 

5.483E 01 9.262E 00 9.262E 00 -1.6B2E 02 -2.866E 03 -1.380E 03 -1.486E 03 3.046E 03 2.433E 01 1.245E-02 2.433E 01 

5.576E 01 9.017E 00 9.017E 00 -1.258E 02 -2.95SE 03 «4.418E «3 -1.530E 03 3.164E 03 2.368E 01 1.212E-02 2.368E 01 

5.626E 01 8.685E 00 8.885E 00 -2.265E 01 -2.998E 03 il,435E'fl3 t1.562E 03 3.209E 03 2.333E 01 1.195E-02 2.333E 01 

5.631E 01 4.9S0E 00 8.870E 00 -2.033E 01 -3.002E 03 -1.437E n3 -1.565E 03 3,'216E 03 1.300E 01 6.6SSE-03 '2.330E 01 

5.645E 01 4.9S0E 00 8.833E 00 -1.456E 01 -3.0I3E 03 -1.442E o3 -I.571E 03 3.234E 03 1.300E 01 6.655E-03 2.320E 01 

5.653E 01 8.812E 00 8.812E 00 -1.102E 01 -3.019E 03 -1.444E o3 -1.578E 03 3.245E 03 2.314E 01 1.185E-02 2.314E 01 

5.681E 01 S.737E 00 8.737E 00 4.407E-01 -3.041E 03 -1..453E o3 -1.588E 03 3.280E 03 2.295E 01 1.175E-02 2.295E 01 

S.704E 01 8.757E 00 8.757E 00 8.951E 00 -3.058E 03 -1.459E o3 -1.599E 03 3.309E 03 2.300E 01 1.177E-02 2.300E 01 

5.776E 01 8.820E 00 8.820E 00 3.278E 01 -3.112E 03 -1.478E n3 -1.634E 03 3.402E 03 2.316E 01 1.186E-02 2.316E 01 

5.878E 01 5.250E 00 5.250E 00 4.907E 01 -3.176E 03 -1.501E o3 -1.675E 03 3.532E 03 1.379E 01 7.059E-03 1.379E 01 

6.079E 01 6.225E 00 6.225E 00 5.041E 01 -3.276E 03 -1.535E 03 -1.741E 03 3.790E 03 1.635E 01 8.370E-03 1.635E 01 

6.221E 01 1.236E 01 1.236E Ol 5.041E 01 -3.349E 03 -1.555E o3 -1.794E 03 3.972E 03 3.245E 01 1.661E-02 3.245E 01 


P-08/PT0 
0.000 
0.000 
0.000 
0.000 
7.566E-03 
7.526E-03 
5.206E-03 
3.126E-03 
4.647E-03 
7.920E-O3 
1.205E-02 
1.4S0E-02 
1.948E-02 
2.170E-02 
2.374E-02 
2.407E-02 
2.378E-02 
2.331E-02 
1.750E-02 
7.059E-C3 
6.749E-0.3 
6.079E-03 
6.062E-03 
4.571E-03 
4.S54E-03 
4.445E-03 
6.755E-03 
2.446E-02 
5.462E-02 
5.336E-02 
S.049E-02 
5.043E-02 
4.19.9E-02 
4.193E-02 
3.B78E-02 
3.563E-02 
3.251E-02 
2.984E-02 
2.980E-02 
2.766E-02 
2.106E-02 
1.941E-02 
1.631E-02 
1.439E-02 
1.24SE-02 
1.212E-02 
1.19.5E-02 
1.193E-02 
1.188E-02 
1.185E-02 
1.175E-02 
1.177E-02 
1.186E-02 
7.059E-03 
8.370E-Q3 
1.661E-02 
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READING = 0071 BLOCK = 75 TIME s 174,938 MACH 


PT = 743,749 TT = 2940.3 


XABS 

6.468E 01 
6.505E 01 
6.509E 01 
6.529E 01 
6.695‘E 01 
6.762E 01 
6.839E 01 
6.911E 01 
6.972E 01 
7.067E 01 
7.110E 01 
7.263E 01 
7.278E 01 
7.353E 01 
7.354E 01 
7.486E 01 
7.771E 01 
8,161E 01 
8.442E 01 
8.728E 01 
8.729E 01 


P-IB 

1.587E 01 
1.331E 01 
1.331E 01 
1.23SE ol 
9.040E 00 
6.609E 00 
3.815E 00 
2.965E 00 
2.245E OO 
1.677E 00 
1.4£0E 00 
1.292E' 00 
1,280E 00 
1.134E 00 
1.133E 00 
S.750E-01 
8.S50E-01 
8,800E-01 
6.950E-01 
8.950E-01 
8.954E-01 


P-OB 

1.587E 01 
1.641E 01 
1.646E 01 
1.675E 01 
7.160E 00 
7.462E 00 
5.983E 00 
4.600E 00 
3.206E 00 
1.03SE 00 
1.163E 00 
1.620E 00 
1.411E 00 
3.650E-01 
3.594E-01 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


PDA 

5.04IE 01 
5.041E 01 
5.041E 01 
5.041E 01 
1.791E 02 
3.323E 02 
4.955E 02 
6.055E 02 
6.751E’ 02 
7.404E 02 
7.598E 02 
8.258E 02 
0.319E 02 
8.661E 02 
8.668E 02 
6.880E 02 
9.226E 02 
9.597E 02 
9.772E 02 
9.964E.02 
9.964E' 02 


GOX 

-3.498E 03 -1 
-3.524E 03 
-3.527E 03 -1 
-3.540E 03 -1 
-3.638E 03 -1 
•3.670E 03-1 
-3.707E 03 -1 
-3.74IE 03 -1 
-3.769E Q3 -1 
-3.808E 03 -1 
-3.824E 03 -1 
-3.865E 03 .,1 
-3.868E 03 -t 
-3.887E 03 -J. 
-3.887E 03 -1 
-3.923E 03 -1 
-3.929E 03 ,1 
-3.933E 03 2l 
-3.936E 03 -1 
-3.942E 03 ^ 
“3.942E 03 -1 


J-IB 

.595E 03 
..G01E 03 
.602E 03 
.605E 03 
.630E 03 
.638E 03 
, 646E 03 
.G53E 03 
.657E (13 
.662E 03 
.G64E 03 
.671E o3 
,871E n3 
.673E 03 
.673E o3 
.677E n3 
.682E o3 
.687E 03 
,690E o3 
.696E 03 
,696E 0 3 


Q-OB 

-1.904E 03 
-1.923E 03 
-1.925E 03 
-1.935E 03 
-2.008E 03 
-2.032E 03 
-2.061E 03. 
-2.089E 03 
-2.113E 03 
-2.146E 03 
-2.159E 03 
-2.19SE 03 
-2.197E 03 
-2.213E 03 
-2.213E 03 
-2.246E 03 
-2.246E 03 
-2.246E 03 
-2.246E 03 
-2.246E 03 
-2.24&E 03 


CAttALL 
4.289E 03 
4.337E 03 
4.342E 03 
4.360E 03 
4.583E 03 
4.665E 03 
4.760E 03 
4.848E 03 
4.922E 03 
5.036E 03 
5.088E 03 
5.273E 03 
5.290E 03 
S.374E 03 
5.375E 03 
5.427E 03 
5.525E 03 
5.63CE 03 
5.684E 03 
S.707E 03 
5.707E 03 


P-IB/PSO 
4.168E 01 
3.496E 01 
3.496E 01 
3.376E 01 
2.374E 01 
1.736E 01 
1.002E 01 
7.787E 00 
5.89&E 00 
4.405E 00 
3.729E 00 
3.395E 00 
3.362E 00 
2.978E 00 
2.976E 00 
2.298E 00 
2.246E 00 
2.311E 00 
1.825E 00 
2.351E 00 
2.352E 00 


P-IB/PTO 

2.134E-02 

1.79UE-02 

1.790E-02 

1.728E-02 

1.215E-02 

8.886E-03 

S.129E-03 

3.987E-03 

3.018E-G3 

2.255E-03 

1.909E-03 

1.738E-03 

1.721E-03 

1.525E-03 

1.524E-Q3 

1.176E-03 

1.150E-03 

1.183E-03 

9.345E-C4 

1.203E-03 

1.204E-03 


P-OB/PSO 
4 168E 01 
4.309E 01 
4.324E 01 
4.399E Oi 
1.880E 01 
1.96UE 01 
1.571E 01 
1.208E 01 
8.420E 00 
2.718E 00 
3.055E 00 
4.255E 00 
3.705E 00 
9.586E-01 
9.440E-01 

o.oOo 

0.000 

0.000 

0,000 

0.000 

0.000 


PAGE 5 

P-OB/P-TO 

2.134E-02 

2.206E-02 

2.214E-02 

2.252E-02 

9.627E-03 

1.003E-02 

8.045E-03 

6.I85E-03 

4.311E-03 

1.392E-0S 

1.564E-03 

2.178E-03 

1.897E-03 

4.908E-04 

4.833E-04 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 



READING = 0071 BLOCK 


75 TIME = 174.938 MACH 


,. 0 PT s 743.749 TT = 2940.3 


PAGE 6 


X DDRAG CDRAG CF HC 


4.040E 01 1.281E 02 1.281E 02 2.4G0E-03 4.535E-02 

4.04IE 01 1.771E-01 1.283E 02 2.646E-03 3.432E-02 

4. J30C 01 1.671E 01 1.450E 02 2.769E-03 4.111C-02 

4.131E 01 1.765E-01 1.452E 02 2.574E-03 4.359E-02 

4.137E 01 1.117E 00 1.463E 02 2.550E-03 4.438E-02 

4.150E 01 2.129E 00 1.485E 02 2.564E-03 4.674E-02 

4.246E 01 1.58BE 01 1.643E 02 2.624E-03 4.983E-02 

4.409E 01 2.451E 01 1.888E 02 2.683E-03 6.536E-02 

4.431E 01 3.035E 00 1.919E 02 2.864E-03 6.115E-02 

4.480E 01 7.146E 00 1.990E 02 2.859E-03 6.108E-02 

4.481E 01 1.416E-01 1.992E 02 2.872E-03 6.076E-02 

4.625E 01 2.162E 01 2.208E 02 3.008E-03 5.405E-02 

4.626E 01 1.494E-01 2.209E 02 2.775E-03 5.852E-02 

4.731E 01 1.459E 01 2.355E 02 2.720E-03 5.414E-02 

4.733E 01 3.436E-01 2.359E 02 2.746E-03 5.355E-02 

4.811E 01 1.03SE 01 2.462E 02 2.708E-03 5.060E-02 

4.877E 01 8.760E 00 2.550E 02 2.921E-03 4.442E-02 

4.878E 01 1.281E-01 2.551E 02 2.701E-03 4.77OE-02 

4.931E 01 6.339E 00 j2.614E 02 2.665E-03 4.539E-02 

5.072E 01 1.555E 01 2.770E 02 2.61OE-03 3.746E-02 

5.282E 01 2.001E 1)1 2.970E 02 2.S66E-03 3.425E-02 

5.332E 01 4.4SSE 00 3.015E 02 2.733E-03 2.868E-02 

5.407E 01 6.676E 00 3.O01E 02 2.63SE-63 2.683E-02 

5.483E 01 6.400E 00 3.145E 02 2.590E-03 2.434E-02 

5.576E 01 7.336E 00 3.219E 02 2.536E-D3 2.393E-02 

S.626E 01 2.397E 00 3.243E 02 2.554E J X>3 2.207E-02 

5.631E 01 3.548E-01 3.246E 02 2.748E-03 1.756E-02 

5.645E 01 9.147E-01 3.255E 02 2.559E-03 1.84SE-02 

5. GS3E 01 5.574E-01 3.261E 02 3.177E-03 1.803E-02 

S.681E 01 1.971E 00 3.281E 02 2.750E-03 2.044E-02 

5.704E 01 1.478E 00 3.295E 02 2.747E-03 2.045E-02 

S.776E 01 4.703E 00 3.342E 02 2.741E-03 2.047E-02 

S 0 878E 01 6.87SE 00 3.411E 02 2.754E-03 1.435E-02 

6.079E Ol 1.321E 01 3.543E 02 2.340E-03 1.809E-02 

6.221E 01 8.566E 00 3.629E 02 2.5B6E-03 2.684E-0’2 

6.468E 01 1.456E 01 3.775E 02 3.056E-03 2.559E-02 

6.505E 01 2.150E 00 3.796E 02 3.225E-03 2.290E-02 

6.509E 01 2.293E-01 3.798E 02 3.298E-03 2.342E-02 

6.529E 01 1.159E 00 3.810E 02 3.296E-03 2.336E-02 

6.695E 01 9.553E 00 3.906E 02 3.1^2En03 1.731E-Q2 

6.762E 01 3.469E 00 3.940E 02 3.13SEHf3 l.'S9oE-02 

6.839E 01 3.689E 00 3.977E 02 3.Q7OE-03 1.261E-02 

6.911E 01 3.014E 00 4.007E 02 3.026E-03 1.O57E-02 

6.972E 01 2.206E 00 4.029E 02 2.973E-03 8.391E-03 

7.067E 01 2.605E 00 4.055E 02 2.865E-03 5.013E-03 

7.110E 01 9.399E-01 4.065E 02 2.856E-.03 4.830E-03 

7.263E 01 3.401E 00 4.09'9'E 02 2.8?1E*03 S.276E-03 

7.278E 01 3.218E-01 4.102E 02 2.858E-03 4.969E-03 

7.353E 01 1.298E 00 4.11SE 02 2.763E-03 3.17OE-03 

7.354E 01 2.034E-03 4.115E 02 2.762E-03 3.159E-03 

7.486E 01 6.846E-01 4.122E 02 2.781E-03 3.S64E-03 

7.771E 01 1.348E 00 4.135E 02 2.763E-03 3.482E-03 

8.161E 01 1.435E 00 4.150E 02 2.75OE-03 3.535E-03 

to 8.442E 01 6.951E-01 4.157E 02 2.699E-03 2.929E-Q3 

8.728E 01 2.893E-01 4.160E 02 2.727E-03 3.547E-03 

S.729E 01 0.000 4.160E 02 2.727E-03 3.548E-03 
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RCAOING s 0071 8LOCK = - 75 TIME = 174.930 MACH b.O PT = 74-5.749 TT = 29<f0.3 


PAGE 


RAMJET PERFORMANCE 


engine performance 


inlet 


calculated thrust,... 

measured thrust...... 

CALCULATED specific impulse,, 
measured specific impulse.,,, 

CALCULATED THRUST COEFFICIENT 
MEASURED THRUST COEFFICIENT., 


569. (LBF> 

426. (LBF) 

1304. (LBF-SfC/LBM) 
103b. (LBF-SeC/LBM) 
0.2305 
0.1724 


REGENERATIVE-COOLEO ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST. 5444. 

NET THRUST. 740. 

SPECIFIC IMPULSE.,,. 1799. 

THRUST COEFFICIENT. 0.2996 


(LBF) 

<LBF> 

(LBF-SfC/LBM) 


ANGLE OF ATTACK . 

MASS FLOW RATIO. 

ADDITIVE DRAG COEFFICIENT. 

LIMITING PRESSURE RECOVERY EFFICIENCY.... 

DELTA PT2...... 

TOTAL PRESSURE RECOVERY - SUPERSONIC. 

TOTAL PRESSURE RECOVERY - SUBSONIC. 

INLET PROCESS EFFICIENCY - SUPERSONIC.... 

INLET PROCESS EFFICIENCY - SUBSONIC. 

KINETIC ENERGY EFFICIENCY '- SUPERSONIC... 

KINETIC ENERGY EFFICIENCY - SUBSONIC. 

ENTHALPY AT PO - SUPERSONIC. 

ENTHALPY AT PO - SUBSONIC. 


3.000 

0.9300 

0.0052 

0.1436 

0.11B6 

0.2586 

0.1459 

0.8678 

0.8973 

0.9125 

0.8774 

6.64 

30.75 


(DEGREES) 


(PSI) 


(BTU/.LBM) 

(BTU/LBM) 


MOMENTUM AND FORCES 


COMBUSTOR 


INLET FRICTION DRAG,...;. 128.1 <lBF> 

INLET MOMENTUM CHANGE....;. -872.0 (LBF) 

COMBUSTOR FRICTION DRAG.251.5 (LBF) 

COMBUSTOR STRUT DRAG... -16.12 (LBF) 

COMBUSTOR MOMENTUM CHANGE. 532. (LBF) 

NOZZLE FRICTION DRAG. 36.34 (LBF) 

NOZZLE STRUT DRAG.'..,;..,,;,:..;,,.,,.. (LSF) 

NOZZLE MOMENTUM CHANGE..... 910. (LBF) 

N022LE PRESSURE INTEGRAL..... 946. (LBF) 

EXTERNAL FRICTION DRAG... 65,90 (LBF) 

EXTERNAL PRESSURE INTEGRAL.-1005. (LBF) 

TOTAL EXTERNAL DRAG. -1071. (LBF) 

TOTAL STRU7 DRAG......... f -16,12 (LBF) 

CAVITY FORCE...i'.. \ .. (LBF) 

CALCULATED LOAD CELL FORCE,,,.,.....,,... -163B. (LBF) 

MEASURED LOAD CELL FORCE...,,.. -1779. (LBF) 

FUEL VACUUM SPECIFIC IMPULSE 0.0, 0.0, -120.9, -105.2, 


FUEL-AIR RATIO. 0.0163 

EQUIVALENCE RATIO. 0.527 

COMBUSTOR EFFICIENCY. 0.668 

TOTAL PRESSURE RATIO. 0.1805 

COMBUSTOR EFFECTIVENESS. 0.7871 

INJECTOR DISCHARGE COEFFICIENTS 0.7215, 0.6711, 0.8991, 0.6748 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0.9456 


NOZZLE COEFFICIENT - CT.. 0.6738 

PROCESS EFFICIENCY. 0.8504 

KINETIC ENERGY EFFICIENCY. 0.8777 


STATIONS 

nominal cowl leading edge. 34.864 cin> 

SPIKE TRANSLATION,.,. 0.3148 (IN) 

INLET THROAT,,.,. 40.400 (IN) 

cowl leading edge;;,.,*,.;.;,.,..,'. . 35.199 un> 

NOZZLE SHROUD TRAILING EDGE. 73.639 (IN) 

NOZZLE PLU6 TRAILING EOgE,... 87.291 (IN) 

STRUT LEADING EDGE. 56.455 (IN) 

STRUT TRAILING EDGE,. 65.055 (IN) 

COMBUSTOR EXIT. 65,055 (IN) 


FUEL INJECTORS 

STATION 

40.400 

41.300 

44.300 
48.775 

46.250 
54.065 

56.250 
44.600 
























































Reading 71 


t = 193.84 sec. 
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READING = 0071 6U>CK 


WIND TUNNEL l 

tO.-OOO 743,499 2913 

-0,000 -0,37-7 389 

-SPIKE TIP NS 2 

0.600 18.175 2913 

‘0.600 16,509 2849 

WIND TUNNEL 3 

0,000 743.499 2913 

0.000 .0,383 390 

SPIKE TIP NS 4 

0.600 18.175 2913 

0.600 16,470 2848 

INLET THROAT 5 

40.400 192.600 2828 

40.400 17,880 1587 

INLET UPNRSK 6 

40.400 192,600 2828 

40.400 15.236 1523 

INLET ONNBSK „ 7 

40.400 107,876 2&28 

40.400 90,592 2716 

combustor o a 

40.410 162,264 2783 

40.410 12.727 1489 

COMBUSTOR 0 9 

41.300 127,823 2710 

41.300 16.496 1640 

COMBUSTOR 0 10 

41.310 132,939 2667 

41.310 16.539 1596 

COMBUSTOR 0 11 

41,375 132,249 2660 

41,375 16,814 1600 

COMBUSTOR 0 12 

41.500 130,638 2656 

41.500 18.447 1641 

COMBUSTOR 0 13 

42.460 120.320 2633 

42.460 23,739 1770 

COMBUSTOR 0 14 

44,095 95.713 3085 

44.095 48.406 2642 

COMBUSTOR 0 15 

44.310 95.367 3086 

44,310 49,511 2659 

COMBUSTOR 0 16 

44.800 94.440 3059 

44.800 52.028 2671 

COMBUSTOR 0 17 

44,810 94.417 3059 

44,810 51,972 3670 

COMBUSTOR 0 18 

46.250 88.399 2641 

46.250 43.765 2231 


= 96 TIKE = 193.830 MACH 6.0 PT = 743.499 TT = 2912.6 

Ramjet performance 

SUMMARY REPORT 


H 

0 5 

643,9( 770) 
-35.71 93) 

0 5 

643.91 770) 
624.8< 751) 
0 0 

643.9( 770) 
-35.3( 94) 


GAMMA MOLWT SONV 

1.2960 28.898 2548 

1,3986 28.897 967 

1.2960 28,897 2548 
1.2980 28.897 2522 

1.2960 28.898 2548 
1,3986 28.897 969 


643.9( 770) 
624.4( 751) 
0 4 

618.51 745) 
265.7( 395) 
0 3 

618.5< 745) 
248.6( 378) 
'0 4 

.618.51 745) 
585,2< 712) 
1 21 

618.21 766) 
236.3< 386) 
2 21 

619.9< 775) 
290.lt 447) 

3 21 

619.8( 762) 
290.7( 434) 

4 21 

619.4t 759) 
293.8( 435) 

5 21 

618.6< 758) 
306.2t 448) 

6 21 

611,3< 751) 
344.5t 486) 
7 4 

595,2( 887) 
45l.lt 746) 
2 

592.8( 888) 
453.8< 752) 
9 2 

586.9f 879) 
460.6t 756) 
10 2 
586.8( 879) 
460.5t 755) 
11 9 

588.7t 829) 
446.8t 688) 


1.2960 28.897 2548 
1.2980 28.897 2522 

1.2987 28.897 2614 
1.3438 28.897 1915 

1.2987 28.897 2514 
1.3472 28.897 1879 

1.298? 28.89J 2514 
1.3022 28,897 2467 

1.3014 27.563 2556 
1.3505 27.563 1904 

1,3054 26.391 2582 
1.3443 26.391 2038 

1.3074 26.346 2565 
1.3469 26.346 2014 

1.3077 26.340 2562 
1.3468 26.340 3017 

1.3078 26.339 2561 
1.3448 26.339 2041 

1.3086 26.339 2550 
1.3390 26,338 2115 

1.2871 26.873 2710 
1.3019 26.874 2522 

1.287^ 26.882 2710 
1.3tfl2 26.883 2529 

1.2880 26.873 2700 

1.3009 26.673 2536 

1.2880 26.872 2700 

1.3010 26.873 2535 

1,3090 23,929 2680 
1.3230 23.929 2476 


MACH VEl S 
6.031 5832 1.819 
0.387 977 2.074 

6/016 5830 1.819 
0.392 98P 2.074 

2.194 4202 1.903 
2,290 4303 1.903 
0$23 1291 1.943 
2/295 4371 1.988 
1.993 4062 2.067 
2.015 4058 2.059 
2.002 4037 2.059 
1.937 3954 2,059 
1.727 3653 2.063 
1.065 2685 2.116 
1.043 2637 2.116 
0.991 2513 ?,114 
0.992 2514 2.114 
1,076 2665 2.258 


W/A W A/AC 
0.10583 25.254 0.9317 
0.10583 25.254 0.9317 
0.10691 25.512 0.9317 
0.10691 25.512 0.9317 
0.88544 25,254 0.1114 
0.80495 25.254 0.1225 
0.80495 25.254 0.1225 
0.88869 25.350 0.1114 
0.89362 25.439 0.1111 
0.89342 25.439 0.1112 
0.89477 25.439 0.1110 
0.89498 25.439 0,1110 
0.88619 25.439 0.1121 
0.85573 25.439 0.1161 
0.85424 25.439 0.1163 
0.85092 25.439 0.1167 
0.85092 25.439 0.1167 
0,80957 25.677 U.1238 


MOMTM 0 

4667 9.591 
4706 1.606 
4714 9.686 
4714 1.642 
3808 57.820 
3855 53.823 
3655 16.145 
3807 60.369 
3681 56.411 
3680 56.349 
3670 56.131 
3650 54.990 
3570 50.309 
3562 35.710 
3559 35.008 
3542 33.226 
3542 33.245 
3515 33,527 


I 

IVAC PHI ETAC 
184.8 

186.4 

1B4.B 

184.8 

150.8 

152.7 

152.7 

150.2 0.12 0.07 

144.7 0/24 0.04 
144.7 0.24 0.01 

144.3 0.24 0.00 

143.5 0.24 0,00 

140.3 0.24 OJOO 
140.0 0.24 0.42 

139.9 0,24 0.43 

139.2 0.24 0,42 

139.2 0.24 0.42 

136.9 0.54 0.10 
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READING s 0071 BLOCK = 96 TIME a 193.838 MACH 6,0 PT = 743.499 TT = 2912.6 
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P T H GAMMA 

COMBUSTOR 0 19 12 2 

46.260 88.353 2641 588.6< 829) 1.3090 

46.260 43,708 2231 446,S< 688) 1,3230 

COMBUSTOR 0 20 13 4 

47.310 84.637 2718 574.9f 854) 1,3050 

47.310 37.725 2241 409,7( 690) 1.3212 

COMBUSTOR 0 21 14 2 

47.335 84,576 2719 574,6( 854) 1.3050 

47.335 37.657 2242 409,1( 690) 1.3212 

COMBUSTOR 0 22 IS 4 

48.110 80.755 2830 564.9( 891) 1,2995 

48.110 35.252 2328 389,7< 717) 1.3165 

COMBUSTOR 0 23 16 6 

48.775 76.683 2594 567.9( 882) 1.31l9 

48.775 30.426 2072 373.8( 689) 1.3302 

COMBUSTOR 0 24 17 2 

48.785 76,624 2S96 367.8t 883) 1.3118 

48.785 • 30,383 2073 3?3.4( 690) 1.3301 

COMBUSTOR 0 25 lfe 4 

49.315 73,706 2690 562,21 916) 1.3073 

49.315 26.129 2133 354.1< 710) 1.3266 

COMpUSTOR 0 26 19 4 

50.725 67,877 2878 549,0( 984) 1.2982 

50.725 22.644 2220 300.7< 738) 1.3208 

COMBUSTOR 0 27 20 5 

52.825 59.925 3158 532.8(1085) 1.2844 

52.825 18.562 2414 246.8< 804) 1.3099, 

COMBUSTOR 0 28 21 4 

53.325 57.852 3242 529.4UU6) 1,2002 

53.325 18,227 2495 240,3< 832) 1,3060 

COMBUSTOR 0 29 22 4 

54.075 56,519 3290 524.5(1133) 1.2777 

54.075 16.587 2494 316.1( 831) 1.3052 

Combustor o 30 is 3 

54.835 55.765 3310 519.9(1141) 1,2765 

54.835 14.925 2458 l89.9( 8l7>" 1.3061 

COMBUSTOR 0 31 24 4 

55,760 54,693 3339 514.7(1151) 1,2749 

55,760 13.418 2432 163,5( 607) 1.3065. 

COMBUSTOR 0 32 25 5 ' 

56.260 43.140 3717 512.1(1291) 1.2535 

56.260 12.604 2661 166.61 960) 1,2863 

COMBUSTOR 0 33 26 5 

56.315 49,546 3400 511.9(1173) 1,2715 

56.315 9.688 2354 107.2< 777) 1.3084 

COMBUSTOR 0 34 27 3 

56.455 49,485 3403 511.2(1175) 1.2713 

56.455 9,574 2351 104.0( 776) 1.3084 

COMBUSTOR 0 35 28 6 

56.535 44.118 3692 510.8(1282) 1.2550 

56.535 12,156 2803 153.3( 938) 1.2887 

COMBUSTOR 0 36 29 3 

56,815 44.939 3668 509.6(1273) 1.2565 

56,815 11.700 2746 l40.7< 917) 1.2910 

’IS COMBUSTOR 0 37 30 3 

57.041 45,756 3642 508,5(1263) 1.2580 

57,041 11.325 2693 130.3< 898) 1.2931 


MOLWT SONV MACH VEl S W/A Vi 
23.930 2680 

23.930 2476 1^077 266„ 2.258 n.80907 25.677 
24.038 2708 

24,039 2475 1.162 2875 2.268 0.75281 25.677 
24.040 2709 

24,040 2475 1,163 2877 2.268 0.75197 25.677 

24.173 2750 

24.173 2511 1.180 296? 2.282 0.70147 25.677 
22,004 2773 

22.004 2496 1.249 3116 2.421 0.65159 25.902 
22.006 2774 

22.006 2496 1.249 3118 2.421 0.65075 25.902 
22.099 2813 

22.099 2523 1.279 3227 2.434 0.60860 25.902 

22.295 2866 

22.296 2557 1.378 3525 2.459 0.51870 25.902 

22.589 2988 

22.590 2638 1,434 3783 2.492 0.42513 25.902 
22.675 3017 

22.677 2673 1.4?3 3803 2.501 0.40776 25.902 
22.732 3032 

22.735 2668 1.472 3928 2.506 0.3Q437 25.902 
22.762 3038 

22.765 2648 1.535 4064 2.508 0.36348 25.902 
22.802 3047 

22.806 2632 1.J593 4192^2.511 0.34128 25.902 
23.181 3161 

23.196 2809 1.480 4158 2.555 0.27494 25.902 
22,868 3066 

22.673 2588 1.739 450(1 2,524 0.27407 25.902 
22.873 3067 

22,878 2586 1.746 4514 2.524 0.27210 25.902 
23.159 3154 

23.173 2784 1.520 423ft 2.552 0.27515 25.902 
23.138 3147 

23.151 2759 1.557 429ft 2.548 0.27424 25.902 
23.115 3139 

23.127 2736 1,590 43Si) 2.545 0.27302 25.902 


A/AC MOMTM 0 IVAC PHI ETAC 
0,1239 3515 33.526 136.9 0.54 0.10 

0.1332 3581 33.636 139.5 0.54 0.15 

0,1333 3582 33.625 139.5 0.54 0.15 

0.1429 3654 32.286 142.3 0.54 0.20 

0,1552 3718 31,557 143,6 0.83 0.11 

0.1554 3720 31.536 143,6 0.83 0.11 

0.1662 3795 30.519 146,5 0,83 0.14 

0.1950 3968 28.413 153.2 0.83 0.21 

0.2379 4176 24.991 161,2 0.83 0.30 

0.2480 4220 24.100 162.9 0.83 0.33 

0.2631 4280 23,466 165.3 0.83 0,35 

0.2782 4335 22.954 167,4 0.83 0.36 

0.2963 4393 22.233. 169,6 0,83 0.37 

0,3678 4535 17.767 l75.1 0.83 0.49 

0.3690 4538 19.166 175.2 0.83 0.39 

0.3717 4545 19.088 1?5,'5 0.83 0.’39 

0.3675 4550 18.088 175.7 0.83 0.48 

0.3688 4564 18,309 176.2 0.83 0.48 

0.3693 4574 18.512 176.6 0.83 0.47 
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READING s 0071 BLOCK = <36 TIME = 193.838 MACH fe.O PT = 74^.499 TT = 2912.b 


COMBUSTOR 

57.765 

57.765 
COMBUSTOR 
58.785 
58.785 
COMBUSTOR 

60.795 

60.795 
CpHBUSTOR 
62.215 
62.215 
COMBUSTOR 
64.679 
64.679 
COMBUSTOR 
65.055 
65.055 
COMBUSTOR 
65,055 
65,055 
N02ZLE ae 
87,291 

87.291 
NOZZLE 

87.291 

87.291 
NOZZLE 

87.291 

87.291 
NOZZLE 

87.291 

87.291 


35.647 
18,'550 

REGEN 

35.647 
30,470 


35.647 
1.009 

PO 

35.647 
0,377 

AE REGEN 
35.647 
1.086 
PQ REGEN 
35.647 
0,377 


FICTXVE COMBUSTR 

65,0SS 192.600 

65,055 0.377 

FICTIVE NOZZLE 

87.291 25,158 

87.291 1.187 


T H 

38 31 4 

3554 5U5.4(1230) 

2523 100 .U 836) 

39 32 8 

2860 501.7( 975) 

1429 -19.Q< 457) 

40 33 6 

3515 495,2(1215) 

2458 82,0( 812) 

41 34 4 

3731 490.4(1295) 

2809 118,B{ 939) 

42 35 5 

4102 461.3(1464) 

3605 223.5(1235) 

43 36 4 

4254 479,7(1491) 

3780 261.2(1302) 

44 37 21 

4507 614.8(1593) 
4396 556.5(1548) 

45 3a 5 

4254 479,7(1458) 

2013 -424,6( 638) 

46 39 5 

4254 479,7(1458) 

1586 -571.2( 491) 

47 40 5 

4507 614,8(1593) 

2233 -346.3( 7l6> 

48 41 5 

4507 614,8(1593) 

1738 -520.0( 542) 
68 61 0 

5040 479.7(1790) 
1427-1020.4( 426) 
69 62 0 

4191 452,2(1465) 

2227 -348.21 714) 


GAMMA MOLWT SONV MCH VD S Vi/A W A/AC 
1.2630 23.035 3113 

1.3002 23.043 2660 1.693 4503 2.535 0.26947 25.902 0.3753 
1,2976 22.389 2871 

1,3539 22.389 2073 2.462 5104 2.430 0.26776 25,902 0.3777 
1.2649 23,021 3099 

1.3027 23.028 2629 1.729 4547 2.527 0.27700 25.902 0.3650 


1.2523 23.250 3161 

1.2873 23.265 2780 I.65I 431? ?.546 0.28459 25.902 0.3553 


1,2141 23.832 3283 

1,2379 23,886 3121 1.059 3306 2.592 0.25078 25.902 0.4032 


1.1975 23.762 3360 

1.2028 23.790 3324 0,514 1708 2.623 0.25078 25.902 0.4032 


1,2141 23.832 3282 

1.3089 23.915 2340 2 V B74 6727 2,592 0.05221 25.902 1.9371 


1.2141 23.832 3202 

1,3292 23.915 2094 3,464 7252 2.592 0,02668 25.902 3.7904 


1.1975 23.762 3360 

1.3001 23.915 2456'2.823 6935 2.623 0.05221 25.902 1.9371 


1,1975 23.762 3360 

1,3214 23.915 2185 3,449 7536 2.623 0.02531 25.902 3.9952 


1,1774 24,716 3455 

1.3276 25.034 1939 4.467 3664 2.469 0.03711 25.902 2.7254 


1.2144 23.834 3258 

1,3003 23,915 2454 2.579 6329 2.614 0.05221 25.902 1.9371 


MOMTK Q < IVAC PHI ETAC 
4598 18.858 177.5 0.83 0.44 

4610 21.239 178,0 0.83 0.24 

4600 19,579 177.6 0.83 0.44 

4592 19.073 177,3 0.83 0.51 

4579 15.055 176.8 0.03 0.67 

4578 12.086 176.7 0,83 0.70 

4523 6.656 174.6 0.63 0.70 

5916 5.458 228.4 0.83 0.70 

6204 3.007 239,5 0,a3 0.70 

6122 5.626 236.3 0.83 0,70 

6453 2.964 249,1 0.83 0.70 

7238 4.996 279,5 0.83 1.00 

5604 5,135 219,4 0.83 0.70 
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READING-* 0<m BLOCK s IBS TIKE = 2AS.638 MACH 6.0 


7<12.«99 IT » 2904.1 


PAGE 


XABS P-IB P-Od PDA QOX Q-IB O-OB CAwALI. P-IB/P80 P-IB/'PTO P-OB/PSO P-OB/PTO 


6.505E 01 1.837E 01 1.801E Ol 1,5476 02 -4.036E 03 -2.172E 
6.S09E 01 1.837E 01 1.80/E 01 1.547E 02 -4.0O1E 03 -2.174E 
6.529E 01 1,748b 01 U6S2E 01 1.547E 02 -4.062E 03 -2.184E 
6-.695E 01 U006E 01 8.310E 00 3.0«8b 02 -4.211E 03 -2.257E 
6.762E 01 7.059& 00 8.025E 00 4.762E 02 -4.261E 03 -2.280E 
6.639E 01 4.470f 00 6.201E 00 6.560E 02 -4.315E 03 -2.3Q1E 
6.91 IE 01 S.515E 00 4.495F 00 7.7S7E 02 *4,36i£ 03 -2.516E 
6.97EE OL 2.705E, OO 3.760E 00 6,537b 02 -4.401E 03 -2.327E 
7.067E 01 1.931E 00 2.615E 00 9.402b 02 -4.449E 03 -2.S40E 
7.110E 01 1,580£ 00 2.441E 00 9.700E 02 -4.466E 03 -2.345E 
7.263E 01 1.598E OO 1.820E 00 l.OSBE 03 -4.517E 03 -2.360E 
7.278E Ol 1.600E 00 1.592E Oo 1.065t 03 -4.522E 03 -2.361E 
7.353E 01 1.S04E 00 «.550E*Ol 1.106E 03 -4.5«SE 03 -2.367E 
7.35'OE 01 1.500E 00 4.489E-01 1.107E 03 «4,b4bE 03 *2.367E 
7.A06E Ol 1.33SE 00 O.OOu 1.137E 03 -4.591E 03 -2.377b 
7a771E Ol 1.890E 00 O.yOO 1,2026 03 -4.533E 03 »2,395E 
6.J61E 01 1.33SE 00 0,000 1.271E 03 -4wSb2£ 03 -2.414E 
8.442E Ol 1.010E 00 0,000 1.297E 03 -4.569E 03 -2.431E 
8.728E 01 1 • 060£ 00 0.000 1.327E 03 -4.597E 03 -2.459E 
8.729E 01 1.481E 00 0,000 1.327E 03 -4.597E 03 -2.4S9E 


03 -1.B6SE 03 4.337b 03 o.o9SE 01 2.47S6.-02 4./99E 01 2.426E-02 

03 -1.B67E 03 4.342E 03 4.895E 01 2.475E-02 0.B13E 01 2.433E-02 

03 -1.877E 03 4,368b 03 4,6576 01 2.354E-02 4,B82E 01 2,466e»02 

03 -1.9S4E 03 4.583E 03 2.680E 01 1.335E-02 2,2146 01 1.119E-02 

03 -1.982E 03 4.665E 03 1.987E 01 1.005E-02 2.13BE 01 1.0BIE-O2 

U3 -2.01i£ 03 4.7bOE 03 1.191E 01 6.020E-03 1.652E 01 8.3S1E-03 

03 -2.007E 03 u.eoat 03 9.363E 00 4.733E-0J 1.197E 01 6.054E-03 

03 -2.070E 03 4.922E 03 7.206E 00 3.643E-03 1.002E 01 5.064E-03 

03 -2.108E 03 5.036b 03 5.143H 00 2.600E-03 6.966E OO 3.522E-03 

03 -2.121E 03 5.086E 03 4.209E OO 2.128E-03 6.S02E 00 3.287E-03 

03 -2.158E 03 S.273E q3 4.2S8E 00 2.1S2E-03 4.649E 00 2.451E-03 

03 -2.161E 03 8.290b 03 4.262E 00 2.l5Sb»Q5 4.242E 00 2,t4S£»03 

03 -2.17SE 03 5,37OE 03 4.008t 00 2,02bb-0i 1.212E 00 6.126E-Q4 

03 -2.178E 03 5.375E 03 4.007E 00 2.026E-03 1.196E 00 6.046E-04 

03 -2.214E 03 5.427b 03 3.556E 00 1.798b-03 0.000 0,000 

03 "2..138E 03 5.525E 03 5.03SE 00 2.545E-03 0.000 0,000 

03 -2.133E 03 5.630E 03 3.5S6E 00 1.798E-03 0.000 0,004) 

03 -2.136E 03 S.684E 03 2.691E 00 1.360E-03 0.000 0,000 

03 -2.138E 03 5.707E 03 3.943E 00 1.993E-03 0.000 0.000 

03 -2.138E 03 5.707E 03 3.945E 00 1.995E-03 0.000 0.000 



reading s 0071 block * ioe time = 205.638 mach 


742.499 TT = 2902,1 
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XABS P-1B 

6.901E-O1 1.000b 00 

1.836E 01 l.OOOt 00 
3.070E 01 2.970E 00 

3.5086 01 3.S20E 00 

3.5196 01 0.101E 00 

3.520E 01 4,1586 00 

3.55SE 01 5.1456 00 

3.586E 01 5.009E 00 

3.606E 01 0.925E 00 

3.608E 01 4.129E 00 

3.701E 01 5.115E 00 

3.732E 01 4.8S7E 00 

3.603F 01 0.280E 00 

3.834E 01 0.O16E 00 

3.875E 01 1.282E 01 

3.881E 01 1.359E 01 

3.901E 01 1.591E 01 

3.9326 01 1.870E 01 

3.950E 01 2.025E 01 

3.981E 01 1.805E 01 

4.000E 01 1.676E 01 

4.040E 01 2.0036 01 

4.041E 01 -2.011E 01 
4.131E 01 2.7476 01 

4.137E 01 2.800E 01 

4.1506 01 2.902E 01 

4.24aE 01 2.085E 01 

4.409E 01 2.5046 01 

4.431E 01 2.5S9E 01 

4.480E 01 2.68SE 01 

4■481E 01 2.687E 01 

4.62SE 01 2.920E 01 

4.626E 01 2.922E 01 

4.731E 01 3.092E 01 

4.73SE 01 3.113E 01 

4.SUE 01 3.74SE 01 

4.877E 01 2.5736 01 

4.878E r ’01 2.57IE 01 

4.931E 01 2.439E 01 

5.072E 01 1.973E 01 

5.282E 01 2.35SE 01 

5.332E 01 1.990E 01 

5.407E 01 1.790E 01 

S.483E 01 1.586E 01 

5.576E 01 1.418E 01 

S.626E 01 1.327E 01 

S.631E 01 7.350E 00 

5.64SE 01 7.350E 00 

S.6S3E 01 1.277E 01 

S.681E.01 1.226E 01 

5.704E 01 1.136E 01 

5.776E 01 8.460E 00 

5.878E 01 5.025E 00 

*N 6.079E 01 1.002E 01 

to 8.221E 01 1,434b 01 

f-i 6.468E 01 1.753E 01 


P-Ob PDA 

0.000 -4.4056-01 

0.000 -3.463E 01 

0.000 -1.972E 02 

0.000 -4.1736 02 

5.54oE 00 -4.816E 02 
b.517E 00 -4.8178 02 
3.794E 00 -4,9446 02 
2.250E 00 -5.156E 02 
3.406E 00 -5.292b 02 
5.895E 00 -5.4B2E 02 
9.035E 00 -5.691E 02 
1.090F 01 -5.803E 02 
l.45IE 01 »5.94IE 02 
1.612E 01 -5.990E 02 
1.766E 01 -6.203E 02 
1.790E 01 -6.242E 02 
1.774E 01 -6.353E 02 
1.747E 01 -6.5636 02 
1.311E 01 -6.693E 02 
5.275E 00 -6.972E 02 
5.0476 00 -7.144E 02 
4,5$$E 00 -7.S14E 02 
4.543E 00 -7.523E 02 
3.436E 00 -8.556b 02 
3.356E Oo -8.639E 02 
3.956E 00 -8,80JE 02 
8.556E 00 -9.613E 02 
1.639E 01 -1.015E 03 
1.725E 01 “1.021E 03 
1.920E 01 -1.034E 03 
1.924E 01 -1.035E 03 
2.498E 01 -1.023E 03 
2.502E 01 -1.023E 03 
2.920E 01 -9.674E Q2 
2.930E 01 -9.664E 02 
2.738E 01 -9.061E 02 
2.573E 01 -8.254E 02 
2.571E 01 -8.241E 02 
2.439E 01 -7.549E 02 
1.973E Ol -5.918E 02 
2.3566 01 -3.535E 02 
1.990E 01 -2.970E 02 
1.790F 01 -2.239b 02 
1.586E 01 -1.584E 02 
1.418E 01 -8.875E 01 
1.327E 01 6.510E 01 

1.317E 01 6.894E 01 

1.2926 01 7.744E 01 

1.277E 01 8.260E 01 

1.226E 01 9.894E 01 

1.136E 01 1.104E 02 

0.46OE 00 1.373E 02 

5.025E 00 1.529E 02 

1.002E 01 1.547b 02 

1.4346 Ol 1.547E 02 
1.753E 01 1.5476 02 


OOX 0-10 

0,000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

O.OUQ 0,000 

0.000 0.000 

0.000 0.000 

-5.420E 02 -S.420E 02 
-5.461E 02 -5.081E 02 
-S.615E 02 -5.615E 02 
-5.968E 02 -5.791E 02 
-6.136E 02 >5.9006 02 
-6.523E 02 -6.1S7E 02 
“6.704E 02 -6.2816 02 
-6.949E 02 -6.453E 02 
-6.990E 02 -6.482E 02 
“7.11SE 02 -6.5716 02 
-7.324E 02 -6.724E 02 
-7.4456 02 -6,8146 02 
-7.671E 02 -6.985E 02 
-7.810E 02 -7.092E 02 
-8.122E 02 =7,3346 02 
-8.131E 02 =7.3406 02 
-9.016E 02 -7.9486 02 
-9.092E 02 -7.9956 02 
-9.242E 02 -8.0896 02 
-1.057E 03 -8.0526 02 
-1.3236 03 -1.024E 03 
-1.360E 03 -1,0426 03 
•1.447E 03 =1.0856 03 
-1.449E 03 -1.0866 03 
-U700E 03 -1.2076 03 
-1.709E 03 -1,2086 03 
-1.8976 03 -1.292E 03 
-1.902E 03 -1.294E 03 
"2.036E 03 -1.3S4E 03 
-2.147E 03 -1.404E 03 
-2.148E 03 -1.405E 03 
-2.233E 03 >1.4«4E 03 
-2.4S1E 03 -1.S43E 03 
“2.764E 03 -1.600E 03 
-2.837E 03 -1.710£ 03 
-2.9«3E 03 -1.7556 03 
-3.047E 03 -1.798E 03 
-3.168E 03 -I.848E 03 
-3.227E 03 -1.870E 03 
-3.234E 03 -1,8726 03 
-3.249E 03 -1.8776 03 
-3.257E 03 -1.8806 03 
-3.287E 03 -1.890E 03 
-3.3UE 03 -1 ,8986 03 
•3.384E 03 -1,9216 03 
-3.4/5E 03 -1.951E 03 
-3.640E 03 -2,0046 03 
-3.760E 03 -2.O07E 03 
-3.99PE 03 -2.152E 03 


0-08 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-1.769E 01 
-2.3ME 01 
-3.658E 01 
-4.231E 01 
-4.965E 01 
-5.082E 01 
-5.434E 01 
-5.9986 01 
-6.310E 01 
-6.8606 01 
-7.176F. 01 
-7,8886 01 
-7,9066 01 
-1.068E 02 
-1.097E 02 
-1.154E 02 
-1.716E 02 
-2,9946 02 
-3.1816 02 
-3.6226 02 
-3.631F 02 
-S.004E 02 
-5.013E 02 
-6.0506 02 
-6.075E 02 
-6.820E 02 
-7.424E 02 
-7.433E 02 
-7.690E 02 
-9.073E 02 
-1.0846 03 
-1.127E 03 
-1.188E 03 
-1.249E 03 
-1.320E 03 
-1.357E 03 
-1.361E 03 
-1.372E 03 
-1.377E 03 
-1.397E 03 
-1.4136 03 
-1.4636 03 
-l .5246 03 
-1.636E 03 
-1.713E 03 
-1.8446 03 


CArtALL 
2.4706-02 
1 .*'346 02 
b.'tSib 02 
6.8046 02 
8,0546 02 
6.8576 02 

7.2096 02 
7.5296 02 
7./29E 02 

8.1646 02 
0.7266 02 
9,0636 02 
9.83UE 02 
1.01BE 03 
1.0646 03 
1.072E 03 
1.0946 03 
1.1306 03 
1.1506 03 
1.1876 03 

1.2096 03 
1.2S66 03 
1.2576 03 
1.3636 03 
1.371E 03 
l•3866 03 
1.5016 03 
1.6996 03 
1.7256 03 
1.785E 03 
1.7866 03 
1.963b 03 
1.964E 03 
2.0946 03 
2.0976 03 
2.1946 03 
2.2776 03 
2.2786 03 
2.3456 03 
2.5226 03 
2.7896 03 
2.8526 03 
2.9486 03 
3.046E 03 

3.1646 03 
3.209E 03 
3.216E 03 
3.2346 03 
3,2456 03 
3.2806 03 
3,3096 03 
3.402E 03 
3.5326 03 
3.790E 03 
3.972E 03 
4.209b 03 


P-I6/PS0 
2.771E 00 
2.77 IE 00 
7.912F 00 
1.019b 01 
1.103E 01 
1.108E 01 
1.371E 01 
1.334E 01 
1.31 iE 01 
1.100E 01 
1.363E 01 
1.294E 01 
1.140E 01 
2.136E 01 
3.417E 01 
3.621E 01 
4.238E 01 
4.981E 01 
5.395E 01 
4.309E 01 
4.464E 01 
5.3S6E 01 
5.i57E 01 
7.310E 01 
7.460E 01 
7.732E 01 
5.554E 01 
6.671E 01 
6.S16E 01 
7.L53E 01 
7.157E 01 
7.780E 01 
7.7846 01 
8.238E 01 
8.2926 01 
9.9776 01 
6.855E 01 
6.046E 01 
6.498E 01 
5,2566 01 
6.274E 01 
S.302E 01 
4.768E 01 
4.226E 01 
3.778E 01 
3.536E 01 
1.958E 01 
1.9S6E 01 
3.4026 01 
3.267E 01 
3.026E 01 
2.254E 01 
1.339E 01 
2.671E 01 
3.021E 01 
4.670E 01 


P-10/PTO 
1.4016-03 
1.4ult-03 
4.000E-03 
S.150E-03 
S.5/7E-03 
5.6006-03 
6.929E-03 
6.746E-03 
6.6336-03 
5.561E-03 
6.B89E-03 
6.542E-03 
5.764E-03 
1.080E-02 
1.727E-02 
1.8316*02 
2.1436-02 
2.5186-02 
2,7276-02 
2.4316=02 
2.257E-02 
2.697E-02 
2.7006*02 
3.7006-02 
3.7716-02 
3.9096-02 
2.8066-02 
3,3736*02 
3.447E-02 
3,6166=02 
3.6186-02 
3.9336-02 
3.935E-02 
4.1656*02 
4.1926-02 
5.0446-02 
3.4656-02 
3.462E-02 
3,2656-02 
2,6576-02 
3.1726-02 
2.680E-02 
2.410E-02 
2.1366-02 
1.9106-02 
1.7876-02 
9.6996*03 
9.0996-03 
1.7206-02 
1•652E-02 
1.5306-02 
1.1396-02 
6.7606-03 
1.3506-02 
1.9326-02 
2.3616-02 


P-Gb/PSO 
0.000 
0.000 
0.000 
0.000 
1.478E 01 
1.470E 01 
1.01 IE 01 
5.994E 00 
9.075E 00 
1.570E 01 
2.407E 01 
2.904E 01 
3.8666 01 
4.296E 01 
4.703E 01 
4.769E 01 
4.725E 01 
4.655E 01 
3.493E 01 
1.405E 01 
1.345E 01 
1.214E 01 
1.210E 01 
9.1546 00 
8.9416 00 
1.0S4E Ol 
2.260E 01 
4.367E 01 
4.596E 01 

5.116E n 

5.1266 01 
6.654E 01 
6.665E 01 
7.779E 01 
7.606E 01 
7.294E 01 
6.8S5E 01 
6.848E 01 
6.498E 01 
5.256E 01 
6.274E 01 
5.302E 01 
4.766E 01 
4.2266 01 
3.7786 01 
3.536E 01 
3.509E 01* 
3 . 441 E 01 
3.4026 01 
3.2676 01 
3.026E 01 
2.254E 01 
1.3396 01 
2.671E 01 
3.021E 01 
4.670E 01 


P-OB/PT0 
0,000 
0,000 
0.000 
0,000 
7.4706-03 
7.43QE-03 
5. UOE-03 
3.0306-03 
4.S88E-03 
7.939E-03 
1 . 2106*02 
1,4686-02 
1.9556*02 
2.172E-02 
2,3786*02 
2.-4116-02 
2,3896-02 
2.3S4E-02 
1.7666*02 
7,1046-03 
6.798E-03 
6,1356-03 
6,1186-03 
4,6266-03 

а. 5206-03 
5.3286-03 
1,1536-0.2 
2,2066-02 
2,3236=02 
2,5866*02 
2.5916-02 
3.364E-02 
3.3696-02 
3,9 336-02! 
3.946£'»02 
3,6876*02 
3.4656*02 
3,4826*02 
3.285E-02 
2.6576-02 
3.1726*02 
2 . 6806*02 
2.410E-02 
2.1166*02 
1.910E-02 
1.787E-02 
1.7746-02 
1.7406-02 
1,7206-02 
1.652B-02 
1,5306-02 
1.1396-02 

б, 7686-03 
1.35OE-02 
1.9326*02 
2.361E-02 
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READING 3 0071 BLOCK = 198 TIME s 285.638 rtACH 6.0, P.1 s 742.499 


2902.1 


PAGE 3 


P T H GAMMA MOLWT 50NV MACH 

COMBUSTOR 0 38 31 6 

56.785 81,983 2797 54b.6{ 910) 1.3011 23.329 2785 

58.785 5.025 l«02 63.0( 429) i.35fa3 23,330 2013 2.440 

COMBUSTOR 0 39 32 6 

60'.795 47.202 3067 560.4(1144) 1.2678 24.000 3018 

60.795 10.025 2«56 163,2( 777) 1,3039 24.006 2575 1.687 

COMBUSTOR 0 40 33 5 

62.215 61.111)6 3865 535.6(1285) 1.2438 24.432 3128 

62.215 14.344 3108 235.((1003) 1.2750 24.456 2838 1.365 

COMBUSTOR 0 41 34 4 

64.679 37.026 4089 526.6(1365) 1.2273 24.706 3178 

64.679 17.529 3543 297.4(US9) 1.2529 24.745 2987 1.134 

COMBUSTOR 0 42 35 4 

65.055 34.135 4136 525.0(1381) 1.2231 24.763 3187 

65.055 18.195 3676 328.0(1207) 1.2454 24.804 3029 1,036 

COMBUSTOR REGEN 43 36 21 

65.055 34.135 4329 617.2(1455) 1.2110 24.725 3247 

65.0S5 - 23,205 4047 487.4(1347) 1.2252 24.769 3155 0.808 

NOZZLE AE 44 37 5 

87.291 34,135 4136 585.0(1363) 1.2231 24.763 3187 

87.291 0.956 1920 -3I6.3C 581) 1.3149 24.826 2249 2.885 

NOZZLE PO 45 38 5 

87.291 34.135 4136 525,0(1363) 1,2231 24,763 3107 

87.291 0.375 1527 »404.9{ 052) 1.3343 24,826 2020 3.449 

NOZZLE Ag REGEN 46 39 5 

87.291 34.135 4329 617.2(1455) 1.2110 24.725 3247 

87.291 1.010 2075 -264.1C 633) 1.3080 24.826 2332 2.846 

NOZZLE PO REGEN 4 V 40 5 

87.291 34.135 4329 617.2(1455) 1,2110 24.725 3247 

07.291 0.375 1634 -410.5C 487) 1.3285 24.826 2085 3,439 

FICTIVE C0M6USTK 67 60 0 

65.055 196.222 4804 525,0(1622) 1.1956 25.542 3344 

65.055 0.375 1264 -822.7( 362) 1.3420 25.718 1811 4.534 

FICTIVE NOZZLE 60 ,61 0 . 

87.291 27.477 4085 503.3(1362) 1.2243 24.767 3168 

67.29^ 1.054 2037 -277.0( 620) 1.3100 24.826 2312 2.703 


VEL s W/A N A/AC MONTM 0 IVAC PHI bT AC 
4920 2.340 0,06627 25,758 0.3/77 4425 20.359 171 .e 0.66 0.20 

4344 2.439 0.07553 25.758 0.3650 4415 18.603 171.4 0.66 0.44 

3875 2,471 0,28300 25.756 0.3553 4407 17.041 171,1 0.66 0,60 

3387 2.488 0.26825 25.758 0.3749 4394 14,118 170,6 0.66 0.70 

3139 2.496 0.24939 25,758 0.4032 4392 12.167 170.5 0.66 0,72 

2548 2'.518 0.24939 25,758 0.4032 4437 9.877 172,3 0.66 0.7,2 

6488 2.496 0.05192 25,758 1.9371 5669 5.235 220.1 0.66 0,72 

6966 2.496 0.02751 25.758 3.6554 5929 2.976 230.2 0.66 0,72' 

6641 2.518 0.05192 25.758 1,9371 5618 S.356 225.9 0.66 0,72 

7171 2.518 0,02646 25,758 3.7999 6106 2.949 237.1 0.66 0,72 

8212 2.373 0.04056 25.758 2.4783 6813 5.179 264,5 0.66 1,00 

6248 2.508 0.05192 25.758 1.9371 5525 5.041 214.5 0.66 0,7.2 
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READING e 0071 BLOCK s 198 TIME = 385.638 MACH 


s 792.499 T1 s 2903.1 


PAGE 2 


p T h GAMMA MOLWT SONV MACH vEL 

COMBUSTOR 0 19 12 3 

47.310 84.315 2583 592.7( 760) 1.3107 25.972 <;579 

4/.310 30.063 2011 <*08.7( 577) 1.3304 25.472 2385 1.328 3034 

COMBUSTOR 0 20 13 2 

47.335 84.096 2588 592.5C 761) 1.3104 25.477 2572 

47.335 30.214 2019 409.4( S79) 1,3300 25,477 2289 1.322 3027 

COMBUSTOR 0 21 14 4 

43.110 77.404 2751 587.3( 812) 1.3028 25.657 2635 

48.110 32.414 2237 419.6( 646) 1.3201 25.658 2392 1.211 2896 

COMBUSTOR 0 22 15 17 

48.775 74.779 2392 598.4t 77<UJ 1.3213 22,639 2623 

48.775 25.730 1834 403.21 S79) 1.3415 22.639 2314 1.350 3125 

COMBUSTOR 0 23 16 2 

48.765 74,713 2394 596.31 775) 1.3212 22.840 2624 

48.765 25.706 1636 403.01 580) 1.3«14 22,640 2315 1.350 3126 

COMBUSTOR 0 24 17. 4 

49.315 71,295 2483 595.01 8Q5) 1.3170 22,926 2663 

49.315 24.392 1906 392.01 603) 1.3376 22.926 235l”l,356 3187 

COMBUSTOR 0 25 18 4 

50.725 65.612 2633 586.61 856) 1.3099 23.080 2726 

50.725 19,731 1965 350.11 621) 1.3334 23.080 2376 1.448 3440 

C0MBU8TQR 0 26 19^ S . 

52.825 52.533 3224 574.4(1060) 1,2816 23.667 2946 

52.825 23.550 2691 375.61 866) 1.3000 23.669 2711 1.164 3154 

COMBUSTOR 0 27 20 2 

53.325 52.546 3216 571.6(1057) 1.2820 23,666 2943 

53.325 19.902 2581 336.01 827) t.3038 23,668 2659 1.291 3433 

COMBUSTOR 0 28 21 4 4 

54.075 51.356 3274 567.SU078) 1.2789 23.734 2962 

54.075 17.896 2582 310.01 826) 1.3029 23.737 2654 1,352 3590 

COMBUSTOR 0 29 22 3 

54.835 50.723 3297 563.5(1065) 1.2776 23,767 2968 

54.835 15.862 2537 261.21 809) 1.3040 23.770 2630 1,429 3756 

COMBUSTOR 0 30 23 3 

55.761) 49.726 3334 556.8(1098) 1.2755 23.816 2979 

55.760 14.180 2514 254.21 800) 1.3042 23.820 2616 1.492 3904 

COMBUSTOR 0 31 24 5 

56.260 39.671 3724 556.4(1236) 1.2532 24.224 3095 

56.260 13.272 2951 256.21 950) 1.2835 24.239 2787 1.391 3876 

COMBUSTOR 0 32 25 5 

56.315 44.667 3426 556.2(1130) 1.2705 23.916 3008 

56,315 10.261 2465 198.51 782) 1,3046 23.921 2586 1.636 4230 

COMBUSTOR 0 33 2b 3 

56.455 44.615 3430 555.6(1132) 1.2702 23.921 3009 

56.455 10.134 2462 195.31 780) 1.3046 23.927 2584 1,644 4246 

COMBUSTOR 0 34 27 5 

56.535 40.697 3702 555.3(1228) 1.2545 24,204 3089 

56.535 12.772 2893 242.61 929) 1,2858 24.219 2764 1.431 3955 

COMBUSTOR 0 35 26 3 

56,815 41,387 3679 554.1(1220) 1.2559 24.184 3082 

56,815 12.262 2837 229.81 9o9) 1.2881 24.197 2740 1,470 4028 

COMBUSTOR 0 36 29 4 

57.041 42.912 3602 553.2(1193) 1.2605 24.105 3060 

57.041 11.356 2699 209,71 861) 1.2940 24.116 2683 1.545 4146 

COMBUSTOR 0 37 30 5 

57.765 50.490 3295 550.3(1084) 1.2772 23.600 29o5 

57.765 8,460 2188 145, b ( 687) 1.3160 23,803 2453 1.83'5 4500 


S M/A rt A/AC MOM1M Q IVAC PHI ETAC 

2.141 0.74777 25.505 0.1332 3431 35.259 134.5 0,34 0,04 

2.142 0,74694 25.505 0,1333 3431 35.136 134,5 0.34 0,04 

2.164 0.69677 25.505 0.1429 3463 31.363 136.5 0,34 0,15 

2.310 0.64797 25.758 0.1552 3525 31,471 136.8 0.66 0.01 

2.311 0.64713 25.758 0.1SS4 3526 31,441 136,9 0.66 0,01 

2.325 0.60521 25,758 0.1662 3590 29,977 139,4 0.66 0.05 

2.349 0.51581 25.758 0.1950 3739 27.573 145.2 0.66 0,11 

2.418 0.42277 25.758 0.2379 3960 20.723 153.7 0,66 0.32 

2,417 0,40549 25.758 0.2480 9013 21,633 155.6 0.66 0,32 

2.423 0.38223 25.758 0.2631 4060 21,322 158.4 0.66 0,35 

2.425 0.36145 25.758 0,2782 4139 21,110 160,7 0.66 0.36 

2.428 0.33938 25.758 0.2963 4202 20.589 163.1 0.66 0*38 

2.470 0.27341 25,758 0.3678 4353 16.467 169.0 0,66 0,52 

2.443 0.27254 25.756 0.3690 4356 17.918 169,1 0.66 0.41 

2.443 0.27059 25,758 0.3717 4364 17,855 169,4 0,66 0,41 

2.467 0.27362 25.758 0.3675 4369 16.818 169,6 0.66 0.52 

2.464 0.27271 25,758 0,3688 4383 17.073 170.2 0.66 0.51 

2.457 0.27230 25.758 0.3693 4393 17,544 170.6 0.66 0.46 

2.423 0.26797 25.758 0,3753 4416 18.741 171,4 0.66 0,37 
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lEADING = 0071 block 


108 TIME = 285.638 MACH 


v^/o alls' 


PAGE 1‘ 


'6,0 PT c 7«2.000 TT s 2002.1 
RAMJET PERFORMANCE 

SUMMARY REPORT 

T H GAMMA MOLWT 80NV MACH VEL S H/A M A/AC MOMTM 0 IVAC PHI ETAC 

HIND '.TUNNEL 10 5 

0..000 742.499 2902 64U.7C 767) 1,2963 28,008 2544 

.0..000 0,375 386 »36.2( 93) 1,3986 20,807 964 6.03S 5820 1.818 0,10570 25.202 0.9323 4656 0,561 184.5 

SPIKE TIP NS 2 0 5 

0.600 18.100 2902 640.7( 767) 1,2063 28.897 2544 

0.600 16.436 2839 ,621,7t 748) 1,2983 28.807 2518 0,388 976 2.074 0.10570 25.242 0,9323 4691 1,604 185,6 ' 

WIND TUNNEL ' 3 0 0 

0.000 742.099 2902 640.70 707) 1.2963 28.898 2544 

0.000 0.380 388 -3S.9C 93) 1.3986 28.897 966 6.022 5819 1.618 0.10668 25.473 0.9323 4698 9.046 184.4 

SPIKE TIP ns 4 0 0 

0.600 18.1,00 29.02 640.7C 767) 1.2963 28.897 2544 

0.600 16.402 2837 621.3( 748) 1,2984 28.897 2518 0.392 987 2,074 0.10668 25.473 0.9323 4698 1.636 184.4 

INLET THROAT 504 

40.400- 196.222 2795 608,6( 735) 1,2997 28,897 2500 

40.400 17.430 15’48 255/4C 384) 1.3456 28»§9? 1893 2.220 4204*1.898 0.88501 25.242 0.1114 3795 57.820 150.4- 

INLET UPNRSK 603 

40.400 196.222 2795 608.b( 735) 1.2997 28.897 2500 

40.400 14.862 I486 238.70 368) 1.3493 28.897 1857 2,316 4302 1,898 0.60456 25,242 0.1225 3841 53.787 152,2 

INLET DNNR3K - -1 p»- Jt , . * . ,• " - * 

40;400 107,593 2795 feOaf&O 733) 1.2996 28.897 2$00‘ 

40.400 90.524 2685 . 57.6.Q0 703) 1.3032 28.697 2454 0*520 1276 1.940 0.80456 25.242 0.1225 3841 15.956 152,2 

C0M6US.T0R 0 6 1 4 

40.410 195.820 2795 609.50 735) 1.2997 28,897 2500 

40.410 17.450 1550 255,70 385) 1.3458 26.897 1894 2,218 4202 1.898 0.88490 25.242 0.1114 3794 57.784 150.3 

COMBUSTOR * 0. ‘ 9 2 4 ‘- 

41.310 159,509 2763 605.00 732) 1.3001 28.897 2495 

41.310 20.253 1688 293.10 422) 1.3388 28.897 1972 2,004-3951 1.911 0.88648 25.242 0,1112 3676 54.432 145.7 

COMBUSTOR 0 10 3 4 

41.375 157.355 2782 604,7C 732) 1.3002 28.897 2495 

41.375 20.519 1699 296,0( 425) 1,3383 28.897 1978 1.987 3931 1.912 0.8B782 25.242 0.1110 3667 54.232 145.3 

COMBUSTOR 0 11 4 4 ' 

41.500 152.908 2780 604,1C 731) 1*3002 28.897 2,494 

41.500 20.989 1720- 30f,6( 431) 1.3373 28.897 1989 1*956 3891-1.914 0.88803 25.242 0.1110^ 3649 53,692 144,6 

COMBUSTOR 0 12 5 5 

42.460 132.007 2762 596.90 726) 1.3008 28.097 2486 

42.460 23.247 1818 328.60 458) 1,3332 28.097 2042 1.801 3677 1.922 0.87931 25.242 0.1121 3552 50.252 140,7 

COMBUSTOR 0 13 ' 6 3 t 

44*095 116.921 2727 S88.4( 716) 1.3019 20.897 2471 

44.095 24.073 1864 '341.30 470) 1.3314 20,897 2066 1<,701 3516 1.927 0.84909 25.242 0,1161 3474 46.391 137.6 

COMBUSTOR 0 14 7 3 

44.310 115.613 2722 566.90 710) 1.3021 28,897 2469 

44.310 24.224 1869 342.60 472) 1,3312 20.897 206R 1,690 3496 1.927 0.84761 25.242 0.1163 3464 46.05S 137,2 

COMBUSTOR 0 15 8 3 

44.800 112,'889 27tO 583.50 711) 1.3024 28.897 246*4 " ' ' ' 

44.800 24.527 1677 344.90 474) 1,3309 28.897 2073 l,667'3455 1.927 0.84431 25.242 0.1167 3444 45.334 136,4 

COMBUSTOR 0 16 9 3 

44.810 112.840 2710 563.40 711) 1.3024 28.897 2464 

44.810 24.536 1877 344,90 «7 U ) 1,3309 20.897 2073 1,666 3454 1.927 0.8««3l 25,242 0.1167 3443 45,323 136,4 

COMBUSTOR 0 17 10 21 ' < - 

46.250 83.044 2660 600,20 764) 1.3075 25,526 2603 

46.250 27.091 2029 396,70 502) 1,3291 25.526 2292 1,392 3190 2.151 0.80415 25,505 0.1238 3388 39,672 132.9-0.34 0.07 

COMBUSTOR 0 18 11 21 

46.260 87.283 2554 600.10 751) 1.3123 25.421 2560 

46.260 27.119 1919 396.90.549) 1,3344 25.421 2238 1.425 3189 2,136 0.80365 25,505 0.1239 3388 39,826 132,9 0.34 0.01 



Reading 71 


t = 285.64 sec. 
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READING = 0071 BLOCK s 197 TIME * 280.738 MACH 6.0 PT = 742,499 71 = 2905.7 


PAGE 7 


RAMJET PERFORMANCE 


ENGINE PtPFORMANCE 


inlet 


CALCULATED thrust. 839. (LBF) 

MEASURED THRUST. 908. (LBF) 

CALCULATED SPECIFIC IMPULSE. 1630. (LBF-SEC/LSM) 

MEASURED SPECIFIC IMPULSE. 1763. (L8F-SEC/LBMj 

CALCULATED THRUST COEFFICIENT. 0„3«24 

MEASURED THRUST COEFFICIENT...,,. 0,3705 


REGENERATIVE-COOLED ENGINE PERFORMANCE 
calculated 

STREAM THRUST. 5669. (LBF) 

NET THRUST... 992, (LBF) 

SPECIFIC IMPULSE...... 1926. (LBF-SEC/LBM) 

THRUST COEFFICIENT. 0.4Q46 


ANGLE OF ATTACK .. 3,000 

MASS FLOW RATIO. .. 0,9321 

ADDITIVE DRAG COEFFICIENT... 0,0053 

LIMITING PRESSURE RECOVERY EFFICIENCY,... 0.1427 

DELTA PT2. 0,1161 

TOTAL PRESSURE RECOVERY - SUPERSONIC. 0.264S 

TOTAL PRESSURE RECOVERY - SUBSONIC,...,.. 0,1450 
INLFT PROCESS EFFICIENCY - SUPERSONIC..,. 0.8740 
INLET PROCESS EFFICIENCY * SUBSONIC...... 0*9003 

KINETIC ENERGY EFFICIENCY - SUPERSONIC, 0,6979 

KINETIC ENERGY EFFICIENCY - SUBSONIC. 0.8619 

ENTHALPY AT PO - SUPERSONIC...... 0.67 

ENTHALPY AT PO - SUBSONIC.,. 25.05 


MOMENTUM AND F0RCE8 

inlet friction drag. 12s.7 clbf) 

INLET MOMENTUM CHANGE. -880.2 (LBF) 

COMBUSTOR FRICTION DRAG. 239.5 (LBfc) 

COMBUSTOR STRUT DRAG. -5.10 (LBF) 

COMBUSTOR MOMENTUM CHANGE. 586, (LBF) 

NOZZLE FRICTIUN DRAG... 39.39 (LBF) 

NOZZLE STRUT DRAG.,,,.. .0.00 (L-BF-) 

NOZZLE MOMENTUM CHANGE.....'. 1134. (LBF), 

NOZZLE PRESSURE INTEGRAL. . . 1173. (LBF) 

EXTERNAL FRICTION DRAG. 65,35 (LBF) 

EXTERNAL PRESSURE INTEGRAL..... -1001. (LBF) 

TOTAL EXTERNAL DRAG a,..,,.,,..,..,,,.,,,. —1066. (LBF) 

TOTAL STRUT DRAG... (LB?) 

CAVITY FORCE,, —1156, (LBF) 

CALCULATED LOAD CELL FORCE...-1385, (LBF) 

MEASURED LOAD CELL FORCE. -1315, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE -167.2. -120.2. 


COMBUSTOR 


FUEL-AIR RATIO.,,,........ 0.0204 

EQUIVALENCE RATIO....... 0.660 

COMBUSTOR EFFICIENCY. 0.711 

TOTAL PRESSURE RATIO. 0.1732 

COMBUSTOR EFFECTIVENESS. 0.7019 


INJECTOR DISCHARGE COEFFICIENTS 0.81RB. 0.6687. 

NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS..,. 0.9755 


NOZZLE COEFFICIENT - CT. 0,9015 

PROCESS EFFICIENCY.,,........,. 0.9730 

KINETIC ENERGY EFFICIENCY,...,,. 0.9464 


STATIONS 


FUEL INJECTORS 


NOMINAL COW L LEADING EDGE................ 34.884 (IN) 

SPIKE 1 RAnSlA f IiiN ... 0.3148 (IN) 

inlet Throat...,.,.,.. . 40.4ou UN) 

cowl LEAOING edge . 35.199 (Iff) 

NOZZLE SHROUD TRAILING EDGE. 73.539 (IN) 

NOZZLE PLUG TRAILING EDGE,...,. 87.291 (IN) 

STRUT LEADING EDGE.,. 56.455 (IN) 

STRUT TRAILING EDGE....,. 65.055 (IN) 

COMBUSTOR EXIT. 65,055 (IN) 


INJECTORS 

1A 

IB 

1C 

2A 

2C 

3A 

30 

4 


station 

40.400 

41.300 

44.300 
46.775 

46.250 
54,065 

56.250 
44,800 


VALVE 


D 


(DEGREES) 

(PSD 

(BTU/LBM) 
(BTU/LBM)' 
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reading c oo 7 i block = 197 time » 284,73a mach 


PT a 7“2.499 TT s 2905.7 


PAGE 


X OORAG CDRAG CF HC 

а. oaoe 01 i.287e 02 1.287c 02 a.37ae-oi a.nioE-oa 
4.041E Oi 1.6226-01 1,28«E 02 2.37SE-03 4.452E-02 
4.131E 01 1.455E 01 1.4346 02 2.496E-03 4.757E-02 
9.137E 01 1.052E 00 1.4<i<(E 02 2.504E-03 4.788E-02 
O.ISOE 01 2.028E 00 1.465E 02 2.522E-03 4.B31E-02 
4.246E 01 1.530E 01 1.617E 02 2.601E-03 4.9B0E-O2 
4.409E 01 2.511E 01 1.869E 02 2.647E-03 U.PlbE-02 
4.431E 01 3.203E 00 1.901E 02 2,6526-03 4.919E-02 
9.480E 01 7.268E 00 1.973E 02 2.662E-03 4.923E-02 
4.481E 01 1,«33E-01 1.975E 02 2.662E-03 4.923E-02 
4.625E 01 2.2216 01 2.197E 02 3.217E-03 4.513E-02 
4.626E 01 1.51SE-01 2.198E 02 2.8S2E-03 5.1«4E«02 
4.731E 01 1.384E 01 2.337E 02 2.780E-O3 5.430E-02 
4.733E 01 3.0936-01 2.340E 02 2.601E-03 5,4006-02 
4.811E 01 9.043E 00 2.430E 02 2.8076-03 5.475E-02 
4,8776 01 7.897E 00 2.509E 02 3.228E-03 4.29BE-02 
4.878E 01 1.178E-01 2.510E 02 2.7496-03 9*113E-02 
4.931E 01 5.567E 00 2.566E 02 2.71JE-03 4.9616-02 
5.072E 01 1.370E 01 2.703E 02 2.68CE-03 4.260E-02 
5.282E 01 1.733E 01 2.876E 02 2.733E-03 4.2V2E-02 
5.332E 01 3.860E 00 2.915E 02 2.9B1E-03 3.543E-02 
5.407E 01 6.105E 00 2.976E 02 2.928E-0S 3.355E-02 
5.483E 01 6.058E 00 3.037E 02 2.912E-03 3.1O3E-02 
5.576E 01 7.201E 00 3.109E 02 2.8B0E-03 2,9ylE«02 
5.6266 01 2.389E 00 3.135E 02 2.849E-03 2.614E-02 
5.63IE 01 3.5386-01 3.136E 02 2.996E-03 2,1426-02 
5.84SE 01 9.270E-01 3.14&E 02 2.8436-03 2.232E-0S 
5.653E 01 5.3S9E-01 3.151E 02 3.203E-03 2.263E-02 
5.681E 01 1.868E 00 3.169E 02 2.965E-03 2,38SE-02 
5.704E 01 1.480E 00 3.184E 02 2.9S7E-03 2.299E-02 
5.776E 01 4.885E 00 3.233E 02 2.872E-03 1.961E-02 
5.878E 01 7.054E 00 3.304E 02 2.664E-Q3 t.asaE-02 

б. 079E 01 1.266E 01 3.430E 02 2.385E-03 2*53SE-02 
6.221E 01 8.496E 00 3.515E 02 2,8’52E-03 2.7046-02 
6.468E 01 1.464E 01 S.662E 02 3.101E-03 2.665E-02 
6.505?- 01 2.0UE 00 3.6S2E 02 3.257E-03 2.484E-02 
6.S0VF 01 2.053E-01 3.684E 02 3.3376-03 2.5176-02 
6.529E 01 1.043E 00 3.694E 02 3.332E-03 2.5O9E-02 
6.695E Oi 9.141E 00 3.786E 02 3.169E-03 1.901E-02 
6.762E 01 3.502E 00 3.821E 02 3.136E-03 1.724E-02 
6.839E 01 3.7456 00 3.8S8E 02 3.070E-03 1.368E-02 
6.91lE 01 3.067E 00 3.689E 02 3.022E-03 1.129E-02 
6.972E 01 2.305E OO 3.912E 02 2.989E-03 9.7<*0E-03 
7.0676 01 S.097E 00 3.9U3E 02 2.937E-03 7.5V4E-0S 
7.110E 01 1.238E OQ 3.955E 02 2.9186-03 6.945E-03 
7.263E 01 4.042E 00 3.996E 02 2.8S9E-03 6.144E;-03 
7.278E 01 3.S31E-01 3.999E 02 2.878E-03 5.8406-63 
7.353E 01 1.475E 00 4.014E 02 2.799E-03 4.043E-03 
7.354E 01 2.410E-03 4.014E 02 2.799E-03 4.032E-03 
7.486E 01 8,5166-01 a.022E 02 2.839E-03 5.095E-03 
7^771E 01 1.960E 00 U.042E 02 2.877E-03 6.553E-03 
8.161E 01 2.087E 00 4.063E 02 2.806E-03 5.069E-03 
8.4426 01 8.928E-01 M.072E 02 2.750E-03 4.0556-03 
8.728E 01 1.807E-01 4.0766. 02 2.7956-03 5.367E-03 
8.729E 01 0,000 4.076E 02 2.795E-03 5.3/06-03 
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READING = 0071 BLOCK = 197 TIME 

XABS P- IB P-Ob 

6.505E 01 1.8376 01 1.7966 01 

b.5096 01 1.637E 01 1.801E 01 

6.529E 01 1.748E 01 1.827E 01 

6.695E 01 1.005E 01 8.290E 00 

6.762E 01 7.454£ 00 8.025E 00 

6.839E 01 4.470E 00 6.196E OO 

6.91 IE 01 3.515E 00 4.48SE 00 

6.972E 01 2.705E 00 3.7S6E 00 

7.067E 01 1.937E 00 2.620E OO 

7.1 IOC 01 1.590E 00 2.443E 00 

7.263E 01 1.608E 00 1.81SE 00 

7.278E 01 1.610E 00 1.588E OO 

7.3S3E 01 1.513E 00 4.550E-01 

7.3546 01 1.512E 00 4.489E-01 

7.486E 01 1.340E 00 0.000 

7.771E 01 1.895E 00 0.000 

8.16IE 01 1.350E 00 0.000 

6.442E 01 1.OISE'00 0.000 

8.728E 01 l.aeOE 00 0.000 

8.729E 01 I.aaiE 00 0.000 


= 284.738 HACK b„0 PT = 742.499 T1 ■ 

PDA QOX G-IB 0-OB 

1.430E 02 -4.011E 03 -2.1916 03 -1.321E 

1.430E 02 -4.015E 03 -2.193E 03 -1.823E 

1.430E 02 -4.036E 03 -2.203E 03 -1.833E 

2.929E 02 -4.1856 03 -2.276E 03 -1.908E 

4.fc40t 02 -4.234E 03 -2.299E 03 -1.936E 

6.438E 02 -4.288E 03 -2.320E 03 -1.96BE 

7.635E 02 -4.3366 03 -2.336E 03 -2.O00E 

8.413E 02 -4.3/3E 03 -2.346E 03 -2.027E 

9.279E 02 -4.420E 03 -2,3bOE 03 -2,0606 

9.578E 02 -4.438E 03 -2.36SE 03 -2.073E 

1.046E 03 -4.4B9E 03 -2.379E 03 -2.109E 

1.053E 03 -4.493E 03 -2.381E 03 -2.112E 

1.094E 03 -4.517E 03 -2.387E 03 -2.130E 

1.095E 03 -4.517E 03 -2.367E 03 -2.130E 

1.126E 03 -4.563E 03 -2.397E 03 -2,16bE 

1.190E 03 -4.647E 03 »2.«lSE 03 -2.232E 

1.260E 03 -4.667E 03 -&.434E 03 -2.232E 

1.286E 03 -4.6841 03 -a'.452E 03 -2.232E 

1.3166 03 -4.7126 03 -2.«60E 03 -2.232E 

1.316E 03 -4.712E 03 -2.480E 03 -2.232E 


i 290^,7 

CAWALL P-I8/PS0 P-1B/PT0 
03 4.337E 03 4.890E 01 2.475E-02 
03 4.342E 03 4.890E 01 2.47SE-02 
03 4.368E 03 4.651E 01 2.354E-02 
03 4.583E 03 2.6746 01 1.3546-02 
03 4.6656 03 1.983E 01 1.004E-02 
03 4.7bOE 03 1.189E 01 6.0206-03 
03 4.848E 03 9.352E 00 4.7336-03 
03 4,9226 03 /.198E 00 3.643E-03 
03 5.036E 03 5.l5bE 00 2.609E-03 
03 5,0886 03 4.231E 00 2.141E-03 
03 5.273E 03 4.279E 00 2.166E-03 
03 5.290E 03 4.2846 00 2.168E-03 
03 5,3746 03 4.025E 00 2.037E-03 
03 5.3/56 03 4.0246 00 2.0376-03 
03 5.427E 03 3.56bE 00 1.6056-03 
03 5,5256 03 5.0436 00 ,2.5526-03 
03 5.630E 03 3,5926 00 1.0186-03 
03 S.684E 03 2.701E 00 1.3676-03 
03 5.7076 03 3.938E 00 1.993E-03 
03 S.707E 03 3.941E 00 1.9956-03 


P-08/PSO 
4.V3QE 01 
4.794E 01 
4.8636 01 
2.206E 01 
2.135E 01 
1 «b49E 01 
1.193E 01 
9.994E 00 
6.9726 00 
6.502E 00 
4.830E 00 
4.227E 00 
1,2116 00 
1.195E 00 
0.000 
0.000 ' 
0.000 
0.000 
0.000 
0,000 


H-OB/PTO 
2.419E-02 
2.426E-02 
2.4bl£-02 
1.1166-02 
1,081Eb02 
8.3446-03 
6,04QE-03 
S.0586-03 
3.529E-03 
3.291E-03 
2.4446*03 
2.1396-03 
6,1266-04 
6,046E-04 
0.000 
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READING = 0071 Block = 197 TIME = 284.738 IIACH 6.0 PI = 742,499 TT = 2905.7 


XABS 

6.981E-01 
1.63&E 01 
3.070E 01 
3.508E 01 
3.519E 01 
' 3.520E 01 
3.555E 01 
3.586E 01 
3.606E 01 
3.648E 01 
3.70IE 01 
3.732E 01 
3.803E 01 
3.834E 01 
3.87SE 01 
3.881E 01 
3.901E 01 
3.932E 01 
3.950E 01 
3.981E 01 
4.000E 01 
4.040E 01 
4.041E 01 
4.131E 01 
4.137E 01 
4.150E 01 
4.240E 01 
4.409E 01 
4.431E 01 
4.480E 01 
4.481E 01 
4.625E 01 
4.626E 01 
4.731E 01 
4.733E 01 
4.8UE 01 
4.877E.01 
4.878ET 01 
4.931E 01 
5.072E 01 
5.282E 01 
5.332E 01 
5.407F 01 
5.483E 01 
5.5766 01 
5.626E 01 
5.631E 01 
5.645E 01 
5.653E 01 
5•681E 01 
5.704E 01 
5.776E 01 
'5.678E 01 
6.0796 01 
6.221E 01 
6.460E 01 


P-IB 

1 . 04Ofc 00 
1.040E 00 
2.975E 00 
3.B26E 00 
4.142E 00 
4.158E 00 
5.140E 00 
5.010E 00 
4.930E 00 
4.1406 00 
5.1156 00 
4.8576 00 
4.2806 00 
8.020E 00 
1.283E 01 
1.3606 01 
U592E 01 
■1.8706 01 
2.02SE 01 
1.8056 01 
1.6766 01 
2.003E 01 
2.OllE 01 
2.747E 01 
2.8006 01 
2.902E 01 
2.0856 01 
2.5046 01 

2.5596 01 
2.6856 01 
2.686E 01 
2.901E 01 
2.9026 01 
3.0586 01 
3,0796 01 
3.7306 01 
2.5616 01 

2.5596 01 
2.4496 01 
1.962E 01 
2,3556 Oi 
1.9656 01 
1.7626 01 
1.SS66 01 
1.4006 01 
1.3166 01 

7.3126 00 

7.3126 00 
1.2706 01 
1.222E 01 
1.1336 01 
8,4606 00 
5.0256 00 
9,9506 00 
1.426E 01 
1.7476 01 


P-06 
0.000 
0.000 
0,000 
d .000 
5.S52E 00 
5.S23E 00 
3.8106 00 
2.275E 00 

3.4306 00 
5.914E 00 
9.050E 00 
1.091E 01 
1.452E 01 
1.612E 01 
1.768E 01 
1.792E 01 
1.775E 01 
1.747E 01 
1.312E 01 
5.3006 00 
5.0686 00 
4.566E 00 
4*.554e 00 
3.4256 00 
3.3446 00 
3.947E 00 
8.5766 00 
1.6466 01 
1.7276 01 
1.910E 01 
1.914E 01 
2.4546 01 
2.457E 01 
2.851E 01 
2.8606 01 
2.699E 01 
2.5616 01 
2.S59E 01 
2.449E 01 
"1.962E 01 
2.35SE Oi 
1.9656 01 
1.762E 01 
1.5566 01 
1.400E 01 
1.316E 01 
1.30/6 01 
1.2836 01 
1.2706 Oi 
1.2226 01 
1.1336 Oi 
8,4606 00 
5.025E 00 
9.9506 00 
1.42&E.01 
1.707E 01 


PDA 

.40SE-01 
3,4636 01 

1.9746 02 
4.178E 02 
4.821E 02 

.8226 02 

.94fifc 02 
5.1606 02 
5.296E 02 
5.4056 U2 
5.694E 02 
5.606E 02 
5.943E 02 
S.993E 02 
6.200E 02 
6.244E 02 
3556 02 
6.565E 02 
6.696E 02 

6.9746 02 
7.1466 02 
7.5166 02 
7k524E 02 
~.557E 02 
0.6406 02 
0.8O2E 02 
9.614E 02 
1 .OISE 03 
1.021E 03 
■ 034E 03 
1.034E 03 
1.02SE 03 
1.024E 03 
■9.709E 02 
■9.700E 02 
■9.114E 02 
■0.316E 02 
0,302E 02 
7,6 11E 02 
■5.980E 02 
'3.604E 02 
3.0426 02 
2.3216 02 

78fc 02 
9.9206 01 
5.377E 01 
5.750E 01 
6.593E 01 
7.106E 01 
8.733E 01 
9.8796 01 
1.2S6E 02 
1.4126 02 

1.4306 02 
t,a3oe 02 

1.4306 02 


0.000 

0.000 

0,000 

0,000 

0.000 

O.OUO 
0.000 
'5.4926 02 
■S.5S3E 02 
■5.6096 02 
■6.043E 02 
■6.212E 02 
601E 02 
■6.7836 02 
030E 02 
070E 02 
■7.196E 02 
■7.407E 02 
7.520E 02 
7.765E 02 
7.8946 02 
8.208E 02 
0.2166 02 
9.1026 02 
9.176E 02 
9,3266 02 
1.Q65E 03 
1.3306 03 
1.3686 03 
1.453E 03 
1.4556 03 
1.7116 03 
1.7136 03 
1.6996 03 
1.9036 03 
■2.0366 03 
■2.1456 03 
2.1076 03 
2.2316 03 
2.407E 03 
2.7566 03 
2.6306 03 
2.935E 03 
3.037E 03 
3.1576 03 
3.215E 03 

3.2216 03 
3.236E 03 
3.2056 03 
3.270E 03 
3.2976 03 
3.3696 03 
3.458E 03 
3.6196 03 
3.7376 03 
9/16 03 


0.000 
0.000 
0.000 
0.000 
5.0926 02 
S.553E 02 
5.669E 02 
5,8666 02 
5.978E 02 
6.2396 02 
6.364E 02 
6.538E 02 
6.5676 02 
6,6576 02 
6.8126 02 
6.9036 02 
7.0756 02 
7.183E 02 
7.4266 02 
7.433E 02 
8.0456 02 
8,0936 02 
6.1676 02 
6,9566 02 
\ ,0i56 OS 
1.054E 03 
1,0976 03 
1.096E 03 
1.220E 03 

1.2216 03 
1.3066 03 
1.3066 03 
1.3696 03 
-.196 03 
l.«20E 03 
1.4596 03 

1.5596 03 
.6976 03 
.,7276 03 
■1.7726 03 
,0156 03 
. ,066E OS 
■1.8886 03 
■1.890E OS 
■1.8956 03 
■1.898E 03 
■1.908E 03 
■1.916E 03 
■1.9J96 03 
■1.969E 03 
■2.0226 03 
■2.0056 03 
■2.1/16 OS 


0-00 
0.000 
0.000 
0,000 
0,000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
7S2E 01 
■2.339E 01 
3.624E 01 
4.193E 01 
4.9216 01 
■5.0376 01 
5.3056 01 
>5.9446 01 
■6.2536 01 
■6.7996 01 
7.1156 01 
7.818E 01 
■7.836E 01 
1.0576 02 
1.085E 02 
1.1416 02 
1.09«E 02 
2.951E 02 
3.1356 02 
3.5676 02 
3,5766 02 
9136 02 
,9226 02 
>5,9206 02 
•5,9526 02 
6.6766 02 
7.2656 02 
7.274E 02 
7.7216 02 
■8.8626 02 
1.062E 03 
1,1036 03 
1.163F 03 
1.222E 03 
1.2916 03 
1.3276 03 
1.3316 03 
1.3416 03 
1.3476 03 
1.366E 03 
U361E 03 

1.4306 03 
1.4886 03 
1.S96E 03 
1.672E 03 
1.800E 03 


CAWAIL 
2.470E-02 
1.6306 02 
5.0536 02 
6.8046 02 
6.8546 02 
6.8576 02 
7.209E 02 
7.529E 02 
7.729E 02 

8.1646 02 
8.726E 02 
9.0636 02 
9,0546 02 
1.0186 03 
1.0646 03 
1.072E 03 
1.0946 03 
1.130E 03 
1.1506 03 
1.1676 03 

1.2096 03 
1.2S6£ 03 
1.2S7E 03 
1.363E 03 
1.371E 03 
1.3866 03 
1,5ulE Oi 
1.699E 03 
1.725E 03 
1,7056 03 
1.706E 03 
1.9636 03 
1.964E 03 
2.094E 03 
2.0976 03 
2.1946 03 
2.277E 03 
2,2766 03 
2.3456 03 
2.5226 03 
2,7896 03 
2.852E 03 
2.948fc 03 
5,0466 03 

3.1646 03 

3.2096 03 
3.2166 03 
3.2346 03 
3.2456 03 
3.2806 03 
3,309t 03 
3.402E 03 
3.5326 03 
3,7906 03 
3.972E 03 

4.2096 03 


P-I6/PS0 
2.767E 00 
2.7676 00 
7.917F 00 
1.0I8E 01 
1.102E 01 
1.107E 01 
1.368E 01 
1.333E 01 
1.312E 01 
1.102E 01 
1.361E 01 
1.293E 01 
1.139E 01 
2.134E 01 
3.415E 01 
3.620E 01 
4,2366 01 
4,9776 01 
S.384E 01 
4.0O3E 01 
4.459E 01 
5.330E 01 
5.351E 01 
7.310E 01 
7.4516 01 
7.7246 01 
S.548E 01 
6,6646 01 
6■01 IE 01 
7.145E 01 
7.149E 01 
7.718E 01 
7.7226 01 
B.138E 01 
0.193E 01 
9.926E 01 
6.015E 01 
6.809E 01 
6.516E 01 
S.221E 01 
6.267E 01 
S.230E 01 
0.689F 01 
4.14 IE 01 
3.7266 01 
3.5026 01 
1.946E 01 
1.946E 01 
3.3796 01 
5.253E 01 
3.015E 01 
2.251E 01 
1,3376 01 
2.648E 01 
3./94E 01 
4.649E 01 


P-IB/PTO 
1.4016-03 
1.401E-03 
4,007E-03 
5,1536-03 
5.5706-03 
5.601E-03 
6.923E-03 
6.748t-03 
6.640E-03 
5,576E-03 
6.8096-03 
6.5426-03 
5.764E-03 
1.0006-02 
1.720E-O2 
1 .8326-02 
2.144E-02 
2.5196-02 
2.727E-02 
2.4316-02 
2.257E-02 
2,6976-02 
2.7O0E-O2 
3.700E-02 
3.771E-02 
3.9096-02 
2.8086-02 
3,3736-02 
3.4476-02 
3.6166-02 
3.610E-O2 
3,9066-02 
3.90 86-02 
4.U9E-02 
4.147E-02 
5.024E-02 
3.449E-02 
3.4466-02 
3.290E-O2 
2.6426-02 
3 ■ 1726-02 
2.647E-02 
2.37it-02 
2.096t-02 
1,8866-02 
1.7726-02 
9.648E-03 
9.848E-03 
1.7106-02 
1.6466-02 
1.5266-02 
1.1396-02 
6.7686-03 
1,3406-02 
1.9206-02 
2.3536-02 


P-OB/PSO 
0.000 
0.000 
0,000 
0,000 
1.47BE 01 
1.470E 01 
1.014E 01 
6.0546 00 
9.126E 00 
1.574E 01 
2.4066 01 
2.904E 01 
3.B63E 01 
4.291E 01 
4.7046 01 
4.770E 01 
4.724E 01 
4.6506 01 
3.492E 01 
1.4106 01 
1,3496 01 
1.215E 01 
1.212E 01 
9.115E 00 
8.8986 00 
1.050E 01 
2.2626 01 
4.360E 01 
4.594E 01 
5.083E 01 
5.093E 01 
6.5296 01 
6.539E 01 
7.5S6E 01 
7.6UE 01 
7.182E 01 
6.615E 01 
6.809E 01 
6.516E 01 

5.2216 01 
6.267E 01 
S.230E 01 
4.689E 01 
4.14JE 01 
3.726E 01 
3.502E 01 
3.4776 01 
3.41SE 01 
3.3796 01 
3.253E 01 
3.015E 01 
2.251E 01 
1.337E 01 
2.648E 01 
3.794E 01 
4.649E 01 


PAGE ' *4 - 

P-OS/PTO 
0.000 
0,000 
0,000 
0,000 
7.4786-03 
7,4396-03 
5.1326-03 
3.0646-03 
4.6196-03 
7.966E-03 
1.2196-02 
I.470fe-iJ2' 
1.9556-02 
2.172E-02 
2,3816-02 
2.414E-02 
2,3916-02' 
2.3546-02 
1.7676-02 
7.136E-03 
6,8256-03 
6.1506-03 
6.13301)03 
4.6i3£>&3 
4.503E-03 
5.316E-03 
1,1556-02 
2.217E-02 
2,3256-^2^ 
2.5736-02 
2.578E-02 
3,3046-02 
3.309E-O2 
3,8396-02 
3,6526-02 
3,635E-02 
3.449E-02 
3.446E-02 
3.290E-O2 
2.6426-02 
3.172E-02 
2.6476-02 
2.3736-02 
? .0966-02 
1.8866-02 
1.7726-02 
1,7606-02 
1,7286-02 
1.710E-02 
1,6466-02 
1.5266-02 
1,1396-02 
6.7886-03 
1.3406-02 
1.920E-02 
2.S53E-02 







412 


'KEAUING = 0071 BLOCK = 197 TIME = 284,738 MACH 


,0 P-T = 742.499 TT * 2905.7 


PAGE 3 


P T h GAMMA 

COMBUSTOR 0 38 31 6 

56.785 81.527 2789 548.5( 907) 1.3015 

58.785 5.025 1399 6o.8< 426) 1.3566 

COMBUSTOR 0 39 32 6 

60.795 «7.c31 3446 542.2(1137) 1.2689 

60.795 9.950 2435 165.4( 770) 1.3049 

COMBUSTOR 0 40 33 5 

62.215 41.394 3»46 537.6(1278) 1.2451 

62.215 14.256 3087 237.7( 996) 1.2761 

COMBUSTOR 0 41 34 4 

64.679 36.943 4073 528.6(1356) 1.2265 

64.679 17.471 3526 299.9(1153) 1,2540 

COMBUSTOR 0 42 35 4 

65.055 34.053 4120 527.0(1375) 1,2243 

65.055 16.168 3661 331.0(1202) 1.246S 

COMBUSTOR REGEN, 4} 36 21 

65.055 34.053 4324 623.8(1453) 1.2116 

65.055 19,825 3928 44u,5(13o2) 1.2316 

NOZZLE A£ 4<t 37 5 

87.291 34.053 4120 527,0(1356) 1,2243 

87.291 0.952 1908 -311.0( 577) 1.3157 

NOZZLE PO 45 38 5 

87.291 34,053 4120 S27.0(1356) 1,2243 

87.291 0.376 1519 -438.1( 450) 1,3350 

NOZZLE At REGEN 46 39 5 

87.291 34.053 4324 623.0(1453) 1.2116 

87.291 1.009 2071 -2S6„2( 631) 1.3089 

NOZZLE PO RFGEN 47 40 5 

87.29J 34.053 4324 623.8(1453) 1.2116 

87.291 0.376 1631 -402.0( 406} 1.3289 

FJCTIVE COMBUSTR 67 60 0 

65,055 196.619 4804 527.0C1622) 1.1956 

65.055 0.376 1264 -820.7( 361) 1.3421 

FICTIVE NOZZLE 68' 61 0 

87o29l 28.149 4057 499,7(1351) 1,2265 

87.291 1.031 1995 ■.281.7( 606) 1.3120 


MOUNT SONV MACH VEL S W/A 
23.328 2781 

23.328 2011 2,441 4909 2.341 0.26618 
23.985 3012 

23.992 2566 1.692 4342 2.437 0.27544 
24.417 3123 

24.439 2831 1.368 3874 2.469 0.28291 
24.693 3174 

24,730 2982 1.134 3382 2.487 0.26817 
24.750 3163 

24.790 3025 1.035 3132 2.495 0.24931 
24.711 3246 

24,767 3117 0.961 2995 2.518 0.24931 

24.750 3183 

24.810 2243 2.887 6475 2.495 0.05190 

24.750 3183 

24.810 2016 3,448 6949 2.495 0,02761 

24.711 3246 

24.810 2330 2.848 6636 2.518 0.05190 

24.711 3246 

24.810 2084 3.438 7165 2.518 0.02650 
25.546 3344 

25,724 1811 4.535 6212 2.372 0.04064 
24P56 3161 

24.’810 2290 2.739 6253 2.504 0.05190 


H A/AC MOMTM Q „ IVAC PHI ETAC 

25.749 0.3777 4415 20.308 171,5 0.66 0,19 

25.749 0.3650 4405 18.587 Pl.t 0.66 0.43 

25.749 0.3553 4398 17,031 P0.8 0.66 0,59 

25.749 0.3749 4384 14,096 170,3 0.66 0.69 

25.749 0,4032 4383 12,133 170,2 0.66 0,71 

25.749 0.4032 4445 11.605 172.6' 0.66 0,71 

25.749 1,9371 5655 5.222 219.6 0.66 0,71 

25.749 3.641} 5912 2.982 229.6 0.66 0.71 

25.749 1,9371 5811 5.352 225.7 0.66 0.71 

25.749 3,7931 6099 £.951 236,9 0,66 0,71 

25.749 2.4737 6810 5.187 264,5 0.66 1.00 

25.749 1.9371 5516 5,043 214.2 0,66 0.71 
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READING C 0071 SLOCK 3 197 TIKE a 260.738, HACK 6.0 PT = 702, 

P T H GAMMA MOLWT'SONV MACH VEL 

COMBUSTOR 0 19 12 3 

07.310 80,678 2569 593.6{ 7S6) 1,3110 25.009 2565 

07.310 29.500 1988 007.3( 5703 1.3310 25.009 2270 1.303 3055 

rohBUSTOR 0 20 13 2 

07.335 80.007 2570 593.t>( 757) 1,3111 25,050 2567 

07.335 29.695 1996 008.0( 573) 1,3311 25.050 2278 1.338 3007 

COMBUSTOR 0 21 10 0 

08.110 77.016 2701 588.0< 809) 1.3033 25.638 2632 

“8,110 32,105 2220 019.8< 602) 1.3208 25.638 2387 1.217 290S 

COMBUSTOR 0 22 15 19 

08.775 70.760 23B6 599.0( 772) 1.3216 22.800 2620 

08.775 25.609 1827 000.1( 577) 1.3019 22.800 2310 1,353 3127 

COMBUSTOR 0 23 16 2 

48.785 70.687 2388 599,OC 772) 1,3215 22.842 2621 

08.785, 25.588 1829 003,?( 577) 1.J«18 22.802 2311 1.353 S12B 

COMBUSTOR 0 20 17 « 

09.315 71,086 2082 596.1C 800) 1.3171 22.932 2662 

09,315 20,087 1908 390.3t 603) 1,3375 22.932 2*53 1,351 '3177 

COMBUSTOR 0 25 18 0 

50.725 65.603 2625 507.7 C 853) 1.3103 23.080 2722 

50.725 19.619 1956 350.9C 617) 1.3339 23.080 2371 1.052 3002 

COMBUSTOR *0 26 19 S 

52.825 52.452-3219 575.611058) 1.2819 23.669 2900 

52.825 23.550 2688 377,5{ 865) 1.3002 23.671 2709 1.162 3109 

COMBUSTOR 0 27 20 3 < 

53.325 52.621 3200 572.8(1052) 1.2827 23.657 2937 

53.325 19,655 2559 335,0( 819) 1.3008 23.659 2609 1.301 30«7 

COMBUSTOR 0 28 21 .0 

50.075 51.092 3253 568.8(1070) 1.2800 23.7,20 2950 

50.075 17.622 2553 309,0( 816) 1.3002 23.722 2601 1,365 3&06 

COMBUSTOR 0 29 22 -3 

50.835 50.960 3270 560.8(1075) 1,2790 23.706 2959 

50.835 15.562 2500 279.ti( 796) 1.3057 23.709 2610 l.OOS 3776 

COMBUSTOR O' 30 23 M . * . 

55.'760 09.836 3311 560i2U090) 1.2767 23.600, 2972 

55.760 10.003 2086 250.5( 791) 1.3053'23.603 2600 1.502 3911 

COMBUSTOR 0 31 20 5 

56.260 39.859 i703 557.9(1228) 1.2505 20,208 3089 

56.260 13,161 2927 257.0( 901) 1,2807 20.223 2778 1.396 3678 

COMBUSTOR 0 -32 25 5 

56.315 “0,669 3008 557.6(1120) 1.2715 23.903-3002 

56.315 10.190 2007 200.0{ 7?5) 1.3055 23.909 2577 1.600 0228 

COMBUSTOR 0 33 26 3 

56.05S 00.597 3013 557.1(1125) 1.2712 23.910 3003 

56.055 10.072 2005 197.3( 770) 1.3055 23.915 2576 1.607 0203 

COMBUSTOR 0 30 27 5 

56.535 00.650 3680 5S6.8(1221) 1.2^57 20.191 30.83 

56.535 12.697 2870 200.5( 923) 1.2868 26.205 2756 1.030 3953 

COMBUSTOR 0 35 28 3 

56.815 01.296 3665 555.6(1210) 1.2568 20.170 3078 

56.815 12.225 2823 232.3( 900) 1.2888 20,187 2735 1,071 0022 

COMBUSTOR 0 36 29 0 

57.041 02.807 3589 554.7(1187) 1.2613 20.097 3056 

57.001 11,329 2687 212,S( 857) 1.2906 20,107 2678 1,505 0138 

COMBUSTOR 0 37 30 5 . 

57.765 50.270 3286 551.9(1081) 1,2777 23.796 29b2 

57.765 8.060 2163 109.c{ 665) 1.3160 23,800 2O50 1 1.832 0089 


,099 TT = 2905.7 PAS£~ 2 
S W/A W A/AC MOMTM G IVAC PHI ETAC 

2.100 0.70)57 25.098 0,1332 3028 35.086 130.5 0.30 0,03 

2.101 0.70670 25.096 0,1333 3029 35.365 130.'5 0.30 0.03 
2,163 0.69659 25.098 0.1029 3079 31.004 136.0 0,34 0,10 
2.309 0.60776 25.709 0.1552 3520 31.075-136.7 0.66 0,01 
2.309 0,60691 25,709 0.1554 3522 31.003 136.1} 0.66 0.01 
2.325 0,60501 25.709 0.1662 3585 29.875-139.2 0.66 0.09 
2.307 0.51560 25.709 0.1V50 3730 27.583 105.0 0.66 0,10 
2.017 0.02263 25.709 0.2379 3955 20.681 153.6 0,66 0.32 
2.015 0.00536 25.709 0.2080 0007 21.713 15S.6 0.66 0,32 
2.020 0.38210 25.709 0,2631 0073 21.410 158.2 0.66 0.30 
§.022 0,36133 25,709 0,2782 0J31 21.§06^ 160.0 0.66 0.3,5 
2.026 0.33926 25.709 0,2963 4193 20.620 162.8 0.66 0.37' 

2.068 0.27332 25.709 0,3678 0303 16.071 168,7 0.66 0,51 
2.001 0.27205 25.709 0.3690 0307 17.901 168.8 0.66 (1,00 
2.002 0.27050 25.709 0,3717 0350 17.835 169,1 0.66 0.01 
2.065 0.27353 25.709 0.3675 0359 16.803 169.3 0.66 0'.5'l 
2,463 0.27262 25,709 0.3668 0373 17.039 169.8 0.66 0,50 
2.055 0.27221 25.709 0.3693 4383 17,505 170.2 0.66 0.07 
2,023 0,26789 25.>09 0,3753 0006 18.*689 171.1 0.66 


0,37 
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HEADING a 0071 bUOCK * 197 n*5 


WIND TUNNEL 
0.000 702.999 

0.000 0.376 

SPIKE TIP NS 

Ot6QQ IS. too 

0.600 16.439 

WIND TUNNEL 
0.000 ' 742.499 
0.000 0,380 

SPIKE TIP NS 
0.600 16.100 
0.600 16.402 

INLET THROAT 
40.400 196.619 

40.400 17.412 

INLET UpNRSK 
40.400 19s,619 

40.400 14.046 

INLET ONNRSK 
40.400 107.645 

40.000 90.561 

COMBUSTOR 0 

40.410 19b.217 

40.410 17.432 

COMBUSTOR ' 0 

41.310 159,796 

41.310 20.232 

COMBUSTOR 0 

41.375 157.635 

41.375 20.49? 

COMBUSTOR 0 

41,500 153.174 

41.50Q 20.967 

COMBUSTOR 0 

42.460 132.214 

42.460 . 23.223 

COMBUSTOR 0 
44.095 117,129 

44.095 24,041 

COMBUSTOR 0 

44.310 115.620 

44.310 24.191 

COMBUSTOR 0 

44.800 113.065 

44.600 24,499 

COMBUSTOR 0 

44.610 115.020 

44.610 24.506 

combustor q 
46.250 82.663 

46.250 26.770 

COMBUSTOR 0 

46.260 87,139 

46.260 26.796 



2906 641.6( 768) 

387 -3b.0( 93) 

2 0 5 

2906 6«l.ec 768) 
2842 622.7( 7«9) 

3 0 0 

2906 641.8( 768) 

389 -35,7C 93) 

4 0 0 

2906 641.6( 768) 

2841 622.3( 749) 

5 0 4 

2797 609.31 739) 

1549 255.4( 305) 

6 0 3 

2797 609.i( 736) 

1406 236.6t 368) 

7 0 4 

2797 609.3t 736) 

2688 576.7( 704) 

6 l 4 

2797 609.it 736) 

1550 255.6t 385) 

9 2 4 

2785 605.7c 733) 

1688 293,2C 422) 

10 3 4 

2784 605.4C 732) 

1699 296.1( 425) 

114 4 

2782 604.Bf 732) 

1720 301.8( 431) 

12 5 5 

2765 599.7t 727) 

1819 326.6C 458) 

13 6 3 

2729 589.lt 716) 

1865 341.4( 470) 

14 7 i 

2724 687.7( 715) 

1869 3«2.?t 472) 

15 6 3 

2713 S84.3C 711) 

1678 345.U 474) 

16 9 3 

2713 584.2( 711) 

1878 345.lt 474) 

17 10 31 

2663 601,‘K 785) 

2027 395.9t 581) 

18 11 21 

25S7 601.lt 752) 

1916 39b.Ot. 546) 


a 204.T38 MACH 9,0 PT > 742.499 TT e 2905.7 
RAMJET PERFORMANCE 

SUMMARY REPORT 

GAMMA MOLWT SONY MACH VEL 3 M/A W A/AC 

1.2962 28.898 2546 

1.3986 28,697 965 6,034 5824 1.819 0.10570 25.234 0.9321 

1.2962 28,697 2546 

1.2982 28.897 2520 0.388 977 2.074 0.10570 25.234 0.9321 

1.2962 28,698 2546 

1.39eb 28.897 967 6.022 5623 1.819 0.10660 25.451 0.9321 

1,29o2 28.897 2546 

1.2982 28.897 2519 0.392 987 2.074 G.lObbQ 25.451 0.9321 

1.2997 26.897 2501 

1.3458 28.897 1894 2,222 4208 1.898 0.88476 25.234 0.1114 

1.2997 28.697 2501 

1,3492 28.897 1857 2.318 4306 1.896 0.80432 25,234 0.1225 

1.2997 28.097 2501 

1.3033 28.897 2455 0,520 1276 1,940 0.80432 25.234 0.1225 

1.2997 28.897 2501 

1.3458 28.897 1094 2.220 4206 1.899 0.88465 25.234 0,1114 
1.5000 28.697 2496 

1.3388 28.897 1972 2,005 3955 1.911 0,80623 25.234 0.1112 
1.3001 28.697 2496 

1.3383 28.897 1978 1.989 3935 1,912 0.88757 25.234 0.1110 
1.3001 26.897 2495 

1.3373 28.897 19B9 1.958 3894 1.914 0.88777 25.234 O.IUQ 
1.3007 26.897 24«7 

1.3331 28.697 2042 1,803 3681 1,922 0.87906 25.234 0.1121 
1.3018 26.89? 2472 

1.3314 28,897 2067 1.703 3520 1.927 0.84884 25.234 0,1161 
1.3020 28.897 2470 

1,3312 28,897 2069 1.692 3501 1.927 0,b4736 25.234 0.1163 
1.3024 28.697 2466 

1.3309 28,897 2073 1,669 3459 1.927 0,84406 25.234 0.1167 
1.3024 28,697 2465 

1.3309 28.89/ 20/4 1.668 3458 1.927 0.84407 25.234 0.1167 
1.3074 25.520 2604 

1.3292 25.520 2291 1.399 3205 2.152 0.80393 25.498 0.1238 
1.3122 25.415 2562 

1.3345 25.415 2237 1.432 3203 2.137 0.80344 25,498 0.1239 


<3/4.3/W 

PAGE 1 

MUMTM Q ivac PHI ETAC 
4658 9.567 184.6 

4690 1 ,b06 185.9 

4697 9.b«6 184.5 

4697 1.63b 184.5 

3797 57.857 150.5 
3843 53.618 152.3 
3843 15.951 152.3 
3796 57.821 150,4 
3678 54,470 145,8 
3669 54.270 145,4 
, 3650 53,730 144,7 
35S4 50.291 140.8 
3476 46,438 137.7 
3466 46.103 137.4 
3446 45.378 136.5 
3445 45.367 136.5 
3309 40.037 132.9 0.34 0,07 
3389 39,992 132,9 0.34 0,01 



Reading 71 


t = 284.74 sec. 
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HEAduti o 0071 MUCK S 181 TIME b 270,336 ■*«ACM 6,0 PI s 703,300 TT = 2001},5 

RAHJFT PE><F(iRmAACt 

ENGINE PERFORMANCE IMfcT 


PAGE 7 


CALCULATED THRUST. 12U. (LBF) 

MEASURED .. 1020, (LBF) 

calculated specific impulse....^,,,,,,,,, 1777 , (WF-stc/LBR) 

MEASURED SPECIFIC IMPULSE,,.,,,.,,.,.,,., 2008, CLBFoSEC/LBM) 

CALCULATED THRUST COEFFICIENT,,,,... U,«93d 

MEASURED THRUST COEFFICIENT,,,,,,. 0,5601 


REBENERATIVE«COOi,ED ENGINE PfcRFOrtHANCt 

calculated 

STREAM THRUST,,,;. 6025, (LOP) 

net thrust,,,,,,..,,.,,,,,,. 1301 , (lbf> 

SPECIFIC IMPULSE.,,,.. 1967, (LBF-SEC/LBM) 

THRUST COEFFICIENT,, ,,,,,. 0,5066 


ANGLE OF ATTACK .. 3,000 (DEGREES) 

MASS FLO* RMlU. 0,9310 

ADDITIVE DRAG COEFFICIENT,,.,,,,,,,,, 0,0053 

LIMITING PRESSURE RFCOVERY EFFICIENCY,,,. 0,1026 

DELTA PT2. 0,1159 (P3I) 

TOT‘L PRESSURE RECOVERY » SUPERSONIC.,,,, 0,2660 
TOTAL PRESSURE RECOVERY * SUBSONIC.,,,... 0,1499 
INLET PROCESS EFFICIENCY « SUPERSONIC,, 0,8751 

INLET PROCESS EFFICIENCY * SUBSONIC. Mopa 

KINETIC ENERGY EFFICIENCY * SUPERSONIC,,, 0,8953" 

KINETIC Energy EFFICIENCY • SUBSONIC...,, 0,8592 

ENTHALPY AT PO * SUPERSONIC,I,.,.,. 9,24 (BTU/LBN) 

ENTHALPY AT PO - SUBSONIC,,.,,,,, 24,75 (BTU/LBN) 


MOMENTUM AND FDRCE8 


INLET FRICTION DRAG,,,,...,,,, 129,0 (L6F) 

inlet momentum change,,,,,,,, . »ao«,3 (lbf) 

COMBUSTOR FRICTION .. 242,0 (LBF) 

COMBUSTOR STRUT drag,,,,,,,,,,,,,,. 3,10 ILOF) 

COHBUbTOR MOMENTUM CHANGE,,,,,,,,,,,,,,,, 684, (L8f) 

N022LE FRICTION.OHAJU^ju.. . 42i7J (LBF) 

NOZZLE STRUT DRAG,,,.,,,,,,,,,,,,,,,,,,,, 0,09 (LBF) 

NOZZLE MOMENTUM CHANGE,,,,,,,,,,,,,,,,,,, 1212, (LBF) 

NOZZ.bg PRESSURE ..1255. U.flF) 

EXTERNAL FRICTION ORAG,,,, 66,27 (LBF) 

EXTERNAL PRESSURE INTEGRAL,,*1009, (LBF) 

TOUJ. EXJERN4L 0«JG.,.^ «10 75, (LBF.) 

TOTAL STRUT .. 3*10 (LBF) 

CAVITY FORCE. *1177, (LBF) 

CALCULATED,LOAD CELL FORCE,.slQ4) , (LBF) 

HEA8URE0 LOAD CELL FORCE, , ,, «b2b, (LBF) 

FUEL VACUUM SPECIFIC IMPULSE *167,8, *122,9, 


combustor 


PUELbAIR ratio,... 0,0270. 

EQUIVALENCE ratio,,.,.,,,,,,, 0,673 

COMBUSTOR EFFICIENCY...... 0.689 

toiau pressure Ratio, .. o.isoe 

COMBUSTOR EFFECTIVENESS..,..,,. 0,7060 

INJECTOR DISCHARGE COEFFICIENTS 0,7920, 0,6775, 


nczzle 

VACUUM STREAM THRU8T COEFFICIENT * CS,,., 0,9731 

NOZZLE COEFFICIENT * CT, ,,,,,,,,,,,..0,6969 

PROCESS EFFICIENCY,,,,.,,,,,,,,,,,,,,,,,, Q.M23 
KINETIC ENERGY EFFICIENCY. 0,9411 


STATIONS 

NOMINAL COWL LEADING EDGE,,,,,,. 3«,8d« (IN) 

SPIKE TRANSLATION,,,. 0.3146 ( JN) 

inlet throat... 40,400 (in) 

COWL leading EDGE,,..,,,,,.,.35,199 (IN) 

NOZZLE SHROUD TRAILING EDGE..,.,,,.,,,,., ?3,539 (IN) 

NOZZLE PLUG TRAILING EDGE,.,.. 87,291 (IN) 

STRUT LEADING EDGE,,.,,. $6,465 LIN) 

STRUT TRAILING EDPE„> JI ,u„....,..,,„. 65.055 (IN) 

COMBUSTOR EXIT.,... 65,055 (IN) 


FUEL INJECT0R8 

STATION 

40,400 

41.300 

44.300 
48,775 
46.250 
54,065 
56,250' 
44,800 





















































READING b 0071 8I.PU s m TIf'E e 370.338 MACH 


PT b 7«3.249 TT s 2908 


DDRAG CDRAG CF *C 



4,0406 01 
4.0«lE 01 
4.131E 01 
4.137E 01 
4,i5o£ 01 
4.246E 01 
4.409E 01 
4»4JlE 01 
4.480E 01 
4,48lE 01 
4.6256 01 
4.6266 01 
4.731E 01 
4.73iE oa. 
4.SUE 01 
4.877E 0'1 
4*J32fl£ 01. 
4,9316 01 
5.0726 01 
5.262E 01 
S.332E 01 
5.4076 01 
S^afljE.fil 
5,5766 01 
5.626E 01 
5,0316.01 
5.645E 01 
5,6536 01 
S..6&16 01 
5.704E 01 
5.776E 01 
Si. 6786 01 
6.079E 01 
6,2216 01 
6,4686. .01 
6,5056- 01 
6.50^-01 
6,5296 01 
6.6956 01 
6,7626 01 
6,8396 01 
6.9UE 01 
6.472E 01 
7,0676 01 
7.110E 01 
7,2636 01 
7,2786 01 
7,3536 01 
7.3546 01 


1,2906 02 
1.6206-01 
1,4546 01 
1.0516 00 
2.0266 00 
1 ,5296 01 
2,511E 01 
3,2026 00 
7,2626 00 
1,4316-01 
2.09R6 01 
1,3166-01 
1.1506 01 
2^.4926-01 
7.6806 00 
7,4176 00 
lj.L73.E-Q 1., 
5,7856 00 
1*3946 01 

i.eitE 01 

4.313E 00 
6.544E 00 
6.55M.3KL 
7.7796 00 
2,572b 00 
3,8226p.01 
1,0036 00 
5,7686-01 
2,0 056 .00 
1,5946 00 
5,2826 00 
7,6666. .00 
1.3746 01 
9,4886 00 
.U637E. 01. 
2.1906 00 
2.264£»oi 
-1,1516 00 
9,9516 00 
3,7826 00 
4.030E 00 
3.2796 00 
2,4606 00 
3.3296 00 
1,3536 00 
4,3996 00 
3,7916-01 
1,5906 00 
2,6166-03 


1.290F 02 
1.292E 02 

1.4376 02 
1,4486 02 
1.466E 02 
1.4216 02 
1,3726 02 
1.904E 02 
1.9776 02 

I. 978E 02 
2,1886 92 
2,1896 02 
2.304E 02 
2,3076 02 
2.384E 02 
2,4586 02 
2,9536. 02 
2.3176 02 
2,6566 02 
2,8176. 02 
£,380E 02 
2.9466 02 

-3,BUE 02 

J. 089E 02 
3.115E 02 
3.1196 02 
3,1296 02 
3,IS4E 02 
3,1546 02. 
3.170F 02 
3,2236 02 
3*300E. 02. 

3.4376 02 
3,5326 02 

-3,A96E-JQ2 
3.718E 02 
3.720E 02 
,3.7326 02 
3,8316 02 
3,3696 02 
3.9096 02 
3,9426 02 
3,9676 02 
4,0006 02 
4,0136 02 
4.057E 02 
4.061£ 02 
4,0776 02 
4,0776 02 


O 

-4 


7..486E 01 
7.771E 01 
8.1616 01 
8.442E 01 


9.333E-Q1 
2,I67fc 00 
2.32HE 00 
9.808E-Q1 


4.0866 02 
4.1086 02 
4.132F 02 
4.1416 02 


8.728E 01 <4,1246-91 u,1<I6£ 02 

8,7296 01 0,000 4,1 U 6E 02 


2,3686-03 4,4396-02 
2.369E-03 4.4416-02 
2,4896-03 4,7446-02 
2,4976-03 4,7736-02 
2.5156-03 4,8176-02 
2,5936-03 4,9646-02 
2.6386-03 4,0986-02 
2,6396-03 4,8956-02 
2.6346-03 a,8096-42 
2.6346-03 4,8606-02 
3,2886-03 5.342E-Q2 
2.867E-03 0,2/ 0E-02 
2,9086-03 6,4886-02 
3,0156-03. 6.216E-02 
2.960E-03 6.1216-02 
3,3336-03 4,8776-02 
2..8ML-Q3 5,.Bi.0E-0Z 
2,7676-03 5.217E-02 
2.7336-03 5.336E-02 
2,8166-03 4,3346-62 
2,9746-03 3.950E-02 
2.9616-03 3,8756-02 
2,9411-013. 3,3086-0.2 
2,9086-03 3,2016*02 
2,8896-03 2,8896-02 
3.0436-03 2,3556-02 
2.8816-03 2,4606-02 
3,2426-03 2,5246-02 
3.0386-03 2,6486-02. 
3.014E-03 2.5546-02 
2,9306-03 2.1016-02 
2,7246-03. .L,62L6-02. 
2.4456-03 2.8416-02 
2,8666-03 2.6456-02 
3,0 HE-01... 2, 9.706*02. 
3,2596-03 2,72}E-02 
3.356E-03 2,7456-02 
3,3526-03 £,7386-02. 
3,2116-03 £ ,0866-02 
3,181E-03 1.9006-02 
3.1166-03 l,4036nO2 
3,0696-03 1,2206-02 
3,0386-03 1,0526-02 
2.992E-03 0.3986-03 
2,9786-03 7,8246*03 
2.946E-03 b.7066-03 
2.9356-03 6a354E*03 
2,8636-03 4,4626-03 
2,8636-03 4.4516-03 
2.905E-03 5,7566-03 
2,9456-03 7.593E-03 
2.8716-03 5,7126-03 
2,813fc-03 4,5096-03 
2,8526-03 5.860E-O3 
2,652e.»03 5.8/0E-03 
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HEACInG 8 0071 BLOCK 3.161 TIME s 270,336 MO 


7«3.2«9 TT * 2906,5 


PAGE 5 


XAB5 P»J8 P«Op pf>A bOX 0»IP 

6.&05E O'i 1.697E 01 i,B35F 01 0.730E 02 *9,5606 03 *2.6626 

6.509E 01 i,B97E 01 i.B«3E 01 8,7386 02 *9,bo5E 03 »2,6b5E 

6.S29E 01 i.ailE 01 1.6856 01 6,7386 02 *9,6096 03 *2.8706 

6.695E 01 1.096E 01 8,6306 00 6,2976 02 *9,7696 03 *2,567E 

6.762E 01 7.933E 00 8,715E 00 8,1326 02 *9,8916 03 -2.596E 

6.639E 0_1 9.9556 00 6,7236 00 1.009E 03 *9.9o?E 03 »3,620£ 

6,91lE 01 3,8996 00 8,8606 00 1.12BE 03 *8,956E 03 *2,6396 

6.972E 01 2,6906 00 6,062e 00 1,2096 03 *6,99SF 03 *2,652E 

7,067E 01 2,1086 00 2,6206 00 1,3016.03 *5,0596 03.*2,6666 

7,iToE 01 1.885E 00 2.627E 00 1.338E 03 *S,076E 03 *2.6786 

7.263E 01 1,6956 00 1.980E 00 1,8296 03 »5,137E 03 *2,6926 

7.276E_01 1,6806 00 1,7026 00 1,8376 03 *5,182E OJ -2,693E 

7,3S3E 01 i,611E 00 5.100E*01 1,8816 03 "5.J68E 03 *2,7(116 

7.358E 01 1,611E 00 5»036£»0i 1.882E 03 »S,lo8E 03 -2.701E 

7.886E 01 U090E 00 0.000 1,515E 03 -5.21VE 03 -2.7iJSE 

7.771E 01 2,1806 00 0,000 1.589E 03 »5.281E 03 *2,735E 

8,16lE o; 1,5006 00 0,000 1.667E 03 *5,20«E 03 *2,7SSE 

6,8821 01 1,1056 00 0,000 1,6966 03 *6,ge$£ 0? «2,779E 

6,7282 01 1,5756 00 0,000 1.728E 03 -5.319E 03 *2.813E 

8.729E 01 1,376600 0.000 1,728E 03 »5.3l9E 03 "2.813E 


G*OB CAWALl p» Ib/PS'o H-1B/PT0 P»QSf/PSQ P-DB/PTO 
03 -2.H7E 03 9.337E 03 5.0806 01 2.553E<02 8.673E 01 2,8696*02 
03 «2,120E 03 8.3826 03 5.J80E 01 2.553E*02 8.895E 01 2.080E*g2 
03 *2.131E 03 9,3686 03 8,Slit 01 2,8376*02 6.007E 01 2,5366*02 
03 *2.217E 03 «,583E 03 2,91lE 01 1,6756*02 2.292E 01 l,t61E*02 
03 *2,297E 03 9,8656 03 2.107E Cl 1,0676*02 2,3155 01 1.1736*02 
03 “2.282E 03 9,7606 03 1.18JE 01 5,9996*03 1.7.86E 01 9,0855*01 
03 *2»3l7E 03 8.098E 03 9.295E 00 8,7086*03 1,2916 01 6,5396*03 
03 *2,3662 03 8.922E 03 7.185E 00 3,6l9E*03 1,0796 01 5,866E*03 
03 *2.306E_03 5,0366 03 S.feOOE Oo 2,837E«ps 7.69.0E 00 3,7986*03 
03 *2,802E 03 5,0886 03 6.900E 00 2,6826*03 6,977E 00 3,5366*03 
03 *2,6956 03 5,273E 03 6,5016 00 2,260E*03 S.153E 00 2,6106*03 
03 *2,889E 03 5.290E 03 «j062£ £0 2,2606*03 8 j520E 0<L .2,269.6*02. 
03 «2,667E 03 5.378E 03 0,28oE 00 2,1686*03 1.355E 00 6,8626*06 
03 *3, 660E 03 S.375E 03 9.279E 00 2,1666*03 1,3366 00 6,7765*06 
03 «2,S06E 03 5,827.6 0.3 _-3.,9572 00 2,0056-03 O.fcOO . O.OQQ. 

03 *2*5066 03 5.525E 03 5.79QE 00 2,933E*03 0.000 0,000 
03 *2,5066 03 5,6306 03 3.989E 00 2,0186-03 0.000 0,000 
03 -SjSOOE 03 5,686g p3 2.935E Oft. .1,8872*01 .0,000 Q.9JJ0 
03 *2,506E 03 5,707E 03 9,183E 00 2.1196*03 0,000 0,000 
03 *2«SQ6E 03 5.707E 03 8.186E 00 2,120E«03 0,000 0,000 
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reading * oo 7 i block s ioi time = 270.346 «ac« 6 ,o pt = 743,209 tr = 2900,5 p*st 4 


XABS 


-PrIB. 


P.OES 


PDA 


f'OX 

U-1B 


Q-JOU 


.CAMLL 

p-ie/i-so 

P-1«/PT0 

P-O0/PSO 

P-08XPT0 


• 01 


00 

0.000 


*>4,au6t, 


0,000 

0,000 


0.000 


2,4706. 

,02 

2,7626 

00 

1,399Ea03 

0.000 

0,000 

1.63&E 

Ot 

t.o«oe 

00 

0,000 


=3.4036 

01 

0,000 

0,000 


0,000 


1.634E 

02 

2.762E 

00 

1,3996-03 

0,000 

0,000 

3 s 07qE 

01 

3,005>£ (JO, 

0,000 


-1.986E 

02 

0 i QUO 

0.000 


0,000 


5.0536 

02 

7.9816 

00 

4,0436-03 

0,000 

0,000 

3.S0SE 

01 

J.832E 

00 

0.000 


-4,2016 

02 

0,000 

0,o-00 


0,000 


6,8046 

02 

1,0186 

01 

5,1566-03 

0,000 

0,000 

3.519E 

01 

a,l5«E 

00 

5,562E 

00 

-4.8466 

02 

0,000 

0,000 


0,000 


6,85U£ 

02 

1.1036 

01 

5,5096-03 

1.477E 01 

7,4035-03 

3,52flE 

01 

4,1715 

00 

5,53^6 

00 

-4.B47E 

02 

0,000 

0.000 


0.000 


6,8576 

02 

1,1086 

01 

5,6126=03 

1.470E 01 

7,445E-03 

3,55SE 

01 

5.175E 

00 

s.esiE 

00 

=9,9736 

02 

0.000 

0,000 


0,000 


7.2096 

02 

1.3746 

01 

6,9636-03 

1.031E 01 

5.222E-03 

3.586E 

01 

5.048E 

00 

2.400P 

00 

-S.183E 

02 

-5.951E 

02 -5.951E 

02 

0.000 


7,5296 

02 

1.3416 

01 

6,7926-03 

6.374E 00 

3,2296=03 

3,6065 


“.970E 

00 

3,5306 

00 

-5,3196 

02 

-0,0186 

02 -6,0186 

02 

0.000 


7.729E 

02 

1,3206 

01 

6,607fc-O3 

9.397E .00 

4,7606-03 

3.660E 

01 

4,1586 

00 

5.9876 

00 

-5,5076 

02 

•6,lb3E 

02 -0.1656 

02 

0,000 


8.1646 

02 

1.104E 

01 

5.5956*03 

US90E 01 

8,0556-03 

3.701E 

Oi 

5.170E 

00 

9.0776 

00 

-5,7176 

02 

-6,5286 

02 -fc.3596 

02 

-1.0636 

01 

8.7266 

02 

1.373E 

01 

6,9566-03 

2,41 IF 01 

1,2215=02 

3,7i2E 

01 


00 

uo?ie 

01 

-5,832E 

02 

-6.704E 

02 • 6. «.75£ 

02. 

-212.466. 

01 

9.963E 

02 

.U301E 

OJ 

6,5886-53 

2,-098E 01 

1j 4686=0g. 

3.OO3E 

01 

4.2856 

00 

1.4516 

01 

-5,9736 

02 

«?«109E 

08 -6.7626 

02 

•3,4796 

01 

9,8346 

02 

1.136E 

01 

5,7656=03 

3.8536 0} 

1,9525=02 

3.8346 

01 

0,O42£ 

00 

1*6116 

01 

-6,0236 

02 

-7,3oflE 

02 -6,8976 

02 

-4,024E 

01 

1.018E 

03 

2.1366 

01 

1,0826=02 

4.279E 01 

2,1685=02 

3ol7SC 

01 

lj£8 fi£. 5.1 

1.-7636 

01 

•6.2j9£.aa 

•7«.55£E_02 =7,0076 

02 

---4,72.16 

01 

1.0646 

03 

'1.42DE 

91 

1,7335-02.. 

4,68.36 01 

.2,3.7.2.1=02 


01 

1.36SE 

01 

1,7876 

01 

-6,2786 

02 

-7.602E 

02 -7.U9E 

02 

.4,8326 

01 

1.972E 

03 

3,6266 

01 

1.837E-02 

4.740E 01 

2,4055=02 


01 

1.5986 

01 

U771E 

01 

-6,3916 

02 

-7.735E 

02 -7,2186 

02 

-5.166E 

01 

1.094E 

03 

4.244E 

01 

211506=02 

4.703E 01 

2,3025-02 



-UZME.Ji. 

-6,M2E_.a2. 

»7j.VS0£ 

d2 -1 j301E_Q2 -J5.702& 

03 . 

1,L3M-Qi_ 

.4*9X36. PI .^.SlXJL-OS. 

4j.6i.16. OX 

2.3466=02 



2.028C 

01 

1,3106 01 

-6.7346 

02 

-8,0886 

02 -7.408E 

02 

-5,9976 

01 

1.150E 

03 

5,370E 

01 

2.72SE.02 

3,4796 01 

1,7625=02 


1.8046 

01 

5.300S 

00 

-7,0136 

02 

•6,3306 

Og -7,6?9E 

02 -6,5196 

01 

1,1076 

OS 

4,7906 

01 

2.427E-02 

1,4006 01 

7,1315-03 


Ql 

1 • 6.7.3E 

01 

- 5tLO60E 

00 

-7.1846 

1)2 

•0.479E 

02 -7.7916 

02 

•6,3216 

01 

1,209£ 

(13 

4.445E 

01 

2,252E=P2 

1,3466 M 

6a0i6£»OJ 

«oO«OE 

01 

1.9966 

01 

4.561E 

00 

•7,5536 

oa 

-8.816E 

02 =8.0676 

02 

-7.4946 

01 

1.2566 

03 

5.302E 

01 

2,6866=02 

1,2126 01 

6.1376=03 


01 

' 2,0046 

01 

4,5496 

00 

»7,3blfe 

02 

-8.62SE 

02 -8,0746 

02 

-7.5116 

01 

1.Z57E 

03 

5,5236 

01 

2,6976-02 

1.208E 01 

6,1206=03 

.4 a 3 it--M- 

i.ZiOE 

01_ 

-ioAUE 00. 

.*&,SS3£. OIL 

•9,7e5£. 02 .-8,1526 

02 

.•i *0.13 6 

02 

.1,1636 

02 

7,2.526 

01 

2U.67SEa.02 

9.0ME CLO. 

. 4.S92EHH3 

4.1375 Oi 

2,7836 

01 

3,3316 

00 

-8,6716 

02 

-9,8456 

03 -8.805E 

02 

-1,0406 

OS 

1,3716 

03 

7,3916 01 

3,7446-02 

0,6486 00 

4,4825=03 

**» l»oe 

01 


01 

3,9336 

00 

-8,8326 

02 

•1,0005 

03 -B.908E 

02 

•1,0946 

OS 

1,3066 

03 

7 o639E 

01 

3,0006-02 

1,0«4E 01 

5.2916-03 



fi s o7oe. 

. 01 

0,5.446 

00 

-9,6386 

02 

•1.1386 

03 -9,75aE 

02 

-1,6246 

02 

-1,5016 

03 

5,5006 

01 

2,7906-02 

2*269E 01 



01 

2 >51 IE 

01 

U640E 

01 

•1.017E 

03 

=1.4136 

03 -1.130E 

03 

•2.8256 

02 

1.699E 

03 

6,6706 

01 

3.379E-02 

4.355E 01 

2,2066=02 


01 

2,569E 

01 

i,877E 

01 

-1,0236 

03 

- l,452E 

03 -1.151E 

03 

-3.0096 

02 

1.725E 

03 

6.8236 

01 

3,4565=02 

4.907E 01 

2,5266=02 


_2,70jHE 

01 

2,4196 

01- 

■ -1.030E .03 

-US49E 

03 -1.198E 

03. s3»505£. 

.02 

1.7055 

.0.3 

7.U71E. Oi. 

3_,633E-Q2__ 

_b,,425E_0.l 

-3,25.56 = 02 



2.7086 

01 

2,430c 01 

-1.030E 

03 

-1.551E 

03 -1,1996 

03 

"3.5166 

02 

1,7866 

03 

7,1936 

ot 

3,6446-02 

6,4546 01 

3,2696=02 


01 

3.90iE 

01 

4«02jE 01 

-9,7436 

02 

-1.8/4E 

03 -1,3356 

03 

-S.382E 

03 

1,9636 

03 

1.037E 

02 

5.2516-02 

1.068E 02 

5,4106=02 

4,6246. 

01 

3.9UE 

Oi 

4,0326 

01 

•9,7366 

02 

-lt870E.fl3 -1,3366 

03 

-5.3976 

02 

1,9646, 03 

1.0392 02. 

5.2625-02 

1,07IE Oi 

5aA25Eff02 


01 


01 

5,1936 

01 

•8,5616 

02 

-2.1256 

03 -1,4315 

03 

-6.939E 

02 

2,0946 

03 

1,2706 

02 

6,4346=02 

1.379E 02 

6,9866-02 


01 

4,7946 

01 

S.220E 

01 

•8.537E 

02 

-2.1316 

03 -1,4336 

03 

-6,9756 

02 

2,0976 

03 

1.2736 

02 

6,4506-02 

1.386E 02 

7,0236-02 


6-.170^J)l. 

-<U17.7E.-Q1 

a7.U29E_.02 

»2,3j08£. 83 .«.1,5CU£ 

03. 

-•S.OZaE 

02 

2,194E..03. 

1.373E 02 

6,95fc£s>02 

U109E 02. 

5j620E.»02 


3,2036 

01 

3.2836 

Oi 

-6,2936 

02 

•2,4526 

03 -1,5586 

03 

-6,9466 

02 

2,2776 

03 

6,7196 

01 

4,4176-02 

6.719E 01 

4,4175-03 


01 

3,2696 

01 

3,2696 

01 

-6.276E 

02 

-2,4586 

03 -1.559E 

03 

-6.959E 

02 

2.278E 

03 

e,683£ 

01 

4,399E=0S 

8,683E 01 

4,3996=02 


oi 

2.S56E 

01 

-,2.5566 

01 

»S,4716 

02 

92,5046 

03 -1.603E 

03 

-9.6006 

02 

2,3456 

03 

6.7S9E 

01 

3,4396-02 

6,7896 01 

3,43S£oH2 

5.0726 



ot 

2,8776 

01 

•3.463E 

02 

•2,8356 

03 -1,7166 

03 

=1.1196 

03 

2,5226 

03 

7.6416 

01 

3,871E=02 

7.6416 0} 

3,8716=02 

5.202E 

01 

2.227E 

01 

2.2276 

01 

-6,5306 

Ot 

•3,1956 

03 -1,0736 

03 

•1.322E 

03 

2,7896 

03 

5.916E 

01 

2,9976=02 

5,9166 01 

2,9975-02 

5.5326 

01 

2,1226 

01 

2,1226 

01 

-8,7686 

00 

•3,2746 

03 -1,9096 

03 

•1.3666 

03 

2,6526 

03 

5.6366 

01. 

2,0556=02 

5,£36E 01 

2,0556=02. 


01 


01 

1,6896 

01 

6.805E 

01 

•S,369E 

03 -1,9606 

03 

-uoaoe 

03 

2,9486 

03 

5,0106 

01 

2,5426=02 

5,0106 01 

2,5425-02 




01 

1.6546 

01 

1,3756 

02 

=3,5016 

03 -2,0116 

03 

•1,4905 

03 

3,0466 

03 

4,3926 

01 

2,2256=02 

4,3926 Ot 

2o2255»02 

b.*S7^E 




1.5146 

01 

2.1106 

02 

•J.631E 

03 -2^0706 

o3 

-1,5616 

03 

3.164J7 

03 

4,0.206 

01 

£, 0365.= 02 

.4»0gQ£_0_l. 

.2,0306=02 



1.4J8E 

01 

1.4386 

01 

3,7496 

02 

-J.694E 

03 -2,0966 

03 

-1.590E 

03 

3.2096 

03 

3,8196 

01 

1,9356-02 

3»619E OJ 

1,9355=02 



7,7256 

00 

1,4306 

01 

3,790E 

02 

-3.700E 

03 -2.09QE 

03 

=1,6026 

03 

3.2166 

03 

2,052E.01 

1,0396=02 

3,7976 01 

1,9236=02 



.7,725E 

40 

1.4086 

01 

3,8826 

02 

•3.716E 

03 -tt2.1046 

03 

=1.6126 

03 

3.234E 

03 

2,0526. 01 

1.0396=02 

3.7.4QE 01 

. 1,8956=02. 

-5, OS 3E 


U396E 


1,3966 

01 

3.939E 

02 

•3,7256 

03 «2,10e£ 

03 

-1.618E 

03 

3,2456 

03 

3.7O0E 

01 

l,878fc=02 

3,7006 01 

1,0766=02 



1.3?4E 

01 

1.3S4E 

01 

4,5186 

02 

•3,7976 

OS -2,1196 

03 

• U637E 

03 

3.280E 

03 

3,S96E 

01 

1,8216=02 

3.5966 01 

1,8215=02 



l»25fl£ 

01 

1,2546 

01 

4.2456 

02 

-3,7016 

03 -2,1286 

03 

-1.6536 

03 

3,3096 

03 

3.3326 

01 

1,6805=02 

3,3325 01 

io6.80£=02 

6*776fc 

01 

9.3606 

00 

9,3806 

00 

4.542E 

02 

-3,8596 

03 -2.156E 

03 

•1,7036 

03 

3,«02t 

03 

2.4666 

01 

1,259E“02 

2.4866 01 

1,2596=02 



5,5501 

00 

5.5506 

00 

4,7156 

U2 

•3,9556 

03 -2,1926 

o3 

•1.7*46 

03 

3,5326 

03 

l , 4 7 4 E 

01 

7,467E-03 

U474E 01 

7,4676-03 



1 ■ 1226 


1,122E 

01 

4.7346 

02 

-4.132E 

03 -2,2576 

03 

•U875E 

03 

3,7906 

03 

2.9016 

01 

1,5106=02 

2.981J; 01. 

1,5106-02 




01 

1.2«0E. Oi 

4,7346 

02 

-0.265E 

03 -2.309E 

03 

•1.9566 

03 

3,9726 

03 

3.293E 

01 

1,6686-02 

3.2936 01 

1,6605=02 

6,L6»E 



01 

1.750E 

01 

4,7346 

02 

-4,5346 

03 -2.436E 

03 

-2.095E 

03 

4,2896 

03 

4,6646 

01 

2,3636-02 

4.664E 01 

2,3636=02 . 
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P T H G4 w rA MdL-'T 6Uf-V MACH 

-COI-BUsTOR 0 36 31 6 

58,785 85.035 2990 546.4(1037) 1.2932 22.135 290/ 

58,785 5,550 1541 7„0( 5017 1,3482 22,136 2160 2,405 

COMBUSTOR y 39 32 6 

60.795 49,226 3738 539,6(1315) 1.2539 22,058-3193 

60.795 11,225 2721 127,0( 919) 1,2921 22.873 2765 1,644 

COMBUSTOR 0 4y 33 4 

62,215 48,460 3822 534,4(1347) 1,2485 22.956 32iS 

62,215 12.400 2868. I4l,7( 973) l,gB5S 22,975 2825 1,569 

COMBUSTOR 0 41 34 5 

64.679 39,944 4281 524,1(1521) 1.2)u8 23,461 3320 

64.679 17.56U 3682 247,5(1279) 1,2443 23,523 31J2 1,196 

COMBUSTOR 0 42 35 4 

65,055 36,542 g370 522,3(1555) 1,2065 23.562 3335 

65,OSS 16,661 388,5 286.8(1358) 1,2314 23.632 3172 1,077 

COMBUSTOR RE6EN 43 36 21 

65,055 36,542 4530 611.7(1621) 1,1959 23,512 3385 

65,055 12.552 3769 236.j(l3i2) 1,2358 23,840 3130 1,382 

NOZZLE *6 94 37 5 

87.291 36,542 4370 522,3(1531) 1,2065 23.562 3335 

87.29) 1,041 2097 »421,9( 675) 1,3052 2$,672 2398 2,867 

NOZZLE PO 45 38 5 

87.291 36,542 4370 522,3(lS31) 1,2065 23,562 3335 

87.291 0.377 *643 «58j.0< 516) 1,3260 23.672 2139 3,473 

NOZZLE AE ftEGEN «6 39 5 

87.291 36,542 4530 611.7(1621) 1,1959 23.512 3385 

87.291 ),()9J 224). o369,8C 727) 1..2995. 23,672 247J 2,834 

NOZZLE PO HEGEN 8/ 40 5 

87.291 36.542 4530 611.7(1621) 1,1959 23.512 3385 

87.291 0,377 )742 »547.g( 550) 1,32)0 23.,67£ 2J98 3,464 

FICTXVE C0«8U8TR 67 60 0 

65,055 197,699 5166 522.3(1862) 1,1699 24,444 3506 

65,055 0t377 1504*1056,6( 455) 1,3219 24,865 1993 4,462 

FICTTvE NUZZLE 68 61 0 

81.291 29,323 4309 493,8(1530) 1.2079 23,569 3314 

87,2.9) . 1.144 2216 "378,9( 7j7> 1,3004 23,672 2460 2.686 


VfL 5 w/A " A/aC ti 1^*0 Phi t TAC 

5195 2.472 V.26611 25,936 0,3777 4725 21,646 162,2 0,87 0,24 

454« 2,574 0.27744 25,936 0,3650 4712 19,592 181,7 0,87 0,4b 

4433 2.579 0,28496 25,936 0,3553 4702 19.633 18;,3 0.87 0,49 

3720 2.616 0,27011 25,936 0,3749 4665 15,616 180,6 0.87 0,65 

3416 2.627 0,25111 25,936 0,4032 4683 13.339 180,5 0,87 0,69 

4324 2,647 0,25111 25,936 0,4032 4782 16.874 164,4 0,67 0,69 

6874 2,627 0.05227 25.936 1,9371 6058 5,584 253,6 0.87 0,69 

7430 2,627 0,02608 25,936 3,8626. 6364 3,01) 245,4 0..87 0,69 

7008 2.647 0,05227 25,936 1,9371 . 6191 .5,693 338.7 0.87_0,69_ 

7614 2,647 0.0352) 25,936 0,0168 6526 2,983 251.6 0,87 0.69 

8894 2.501 0.03584 25,936 2.8254 7442 4.954 267.0 0.87 1.00 

6608 2,639 0,05227 25,936 1,9371 . 5895 5j369 227.3 0,8.7 0,69. 



miGMAlTJ&GE IS 
OF POOR QUALITY 
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P T H GAMMA WOJ.W1 gOKV nACH VE|_ 

COMgUaTOfi o 19 12 4 

«?.3l0 82.946 2765 594,o( 849) 1,3021 24.861 2o93 

07.310 "9,872 24(1 067,3( 7oO) 1.3125 2«,»6l 2507 0.906 23JJ 

COMBUSTOR 0 20 15 2 

“7.335 82,930 2787 593,6C 850) 1,3020 24,863 269" 

«7.33S 50,070 i u 75 o87.8( 7o5) 1.3120 20,660 2509 0,900 2305 

COMBUSTOR D 21 14 « 

08,110 79,511 2980 586,9C 912) 1,2928 25.077 2760 

06.110 06,736 2637 068,7C (9ftj 1.3042 25,077 2611 0,931 2031 

COMBUSTOR o 22 15 11 

08,775 75,331 2570 60o,3( 887) 1,3101 21,606 g767 

08.775 32,327 2102 026,6( 710) 1,3306 2i,606 2535 1,177 2982 

COMBUSTOR 0 23 16 2 

08,785 75.303 2575 600,3t »67) l,3.101 21,607 2768 

08,785 32,693 2101 025,7( 710) 1,3306 21,607 2530 1.180 2989 

COM0U8TOR 0 20 17 0 

«9.315 75,389 2580 6.00,1£ 8.53) l,51J5 Si,.6.07 

09,315 25.562 1966 376.3( 660) 1,3357 21,607 2056 1.363 3306 

COMBUSTOR 0 S5 18 5 

50.725 64,173 2995 589.6(1001) 1.2902 22.0«l 2957 

50.725 28,769 2085 391,9( 806) 1,3115 22,002 2711 1,160 3106 

C0M8U5T0R 1 It If 5 

5.2.825 57,639 3399 575*7(1171) 1,2766 22,397 3061 

52.825 22,275 2706 321,0( «23) 1,2909 22,600 2790 1,278 3970 

COMBUSTOR 0 27 20 0 

53.325 56.297 4021 572,7(1198) 1.2727 22,072 3100 

53.325 21.220 2756 306,9( 940) 1,2962 22,076 2811 1,297 3606 

COMBUSTOR 0 28 21 0 

50,075 55.216 3071 568,2(1217) U2699 22.530 3119 

50,075 18,890 2700 275,5( 932) 1,2959 22,535 2799 1,367 3«27 

COMBUSTOR 0 29 22 3 

50.835 50.8S9 3077 563.9(1219) 1,2695 22,505 3120 

54.835 16,537 2667 2O0,6( 900) 1,2982 22,551 2763 1,056 0022 

COMBU3T0R 0 30 23 0 

55,760 53,287 3500 55.8,9(1.2024 1,2659 22,618 3139 

55,760 15.136 2685 216,3{ 910) 1,2966 22,625 2766 1,097 OlOO 

COMBUSTOR 0 31 20 5 

56.260 02.518 3971 .556,5(1005) 1,2389 23,050 3257 

56.260 10.378 3187 223,0(1090) 1,2722 23,003 2955 1,382 0085 

COMBUSTOR 0 32 25 5 

56,315 07.786 3601 556,2(1280) 1.2599 22.722 3168 

56,315 11.010 2640 155,3( 892) 1,2966 22,733 2738 1,636 <1079 

COMBUSTOR 0 33 26 3 

56,055 07.659 3608 555.6(1283) 1.259U 22,731 3170 

56,055 10,900 2646 152,2( 893) 1,2964 22,703 2738 1.641 4493 

COMBUSTOR 0 30 27 5 

56,535 03,205 3959 555.3(1000) 1,2397 23,005 3250 

56,535 13,962 3105 210,1(1078) 1,2700 23,073 2938 1,019 0156 

COMBUSTOR 0 35 28 3 

56,615 03,776 3908 550,0(1396) 1.2005 23,037 3251 

£ 56,815 13.53/ 3105 198.2(1062) 1.2756 23.060 2922 1,040 0220 

g COMBUSTOR 0 36 29 0 

57,001 05,299 3867 553.1(1365) 1,2059 22,956 3230 

S7.yOi 12.500 2958 175,3(1007) 1.2022 22,978 2665 1,518 054s 

COMBUSTOR 0 37 30 5 

57,765 52.678 3539 550,1(1241) 1.2657 22.638 3137 

57,765 9,360 2406 J02,3( flOSj 1.J061 22,600 £627 !,8o2 0734 


S r/A "t A /AC MUMTM 0 IvAC Pm £TAC 
2.219 0,75000 25.590 0,1332 3500 2c,950 136,3 0,40 0,16 

2,214 0,/U4$6 25,590 0,1333 3542 26,026 138,4 0,40 0,16 

2.238 0,69922 25,590 0,1029 36o5 26,021 102,0 

0,04 0,26 

2.006 0,65205 23,936 0,1552 3709 30.200 103,p 0.87 0,08 

2.000 0,65160 25,936 0.1550 3711 30,267 103,1 0,87 0,08 

2,005 0,60940 25,936 0,1662 3785 31.690 106,0 0,87 0,08 

2.S02 0.51938 25,936 0,1950 3972 25,389 153.2 0.67 0,21 

2.539 0,02969 25,936 0,2379 0235 23,619 163,3 0,67 0,32 

2.506 0.00829 25,936 0,2000 0287 23,137 165.3 0.87 0.30 

2.551 0,38087 25,936 0,2631 0358 22,691 168,0 0,87 0,36 

2.551 0,36395 25,936 0,2782 0021 22,708 170.0 0,07 0.37 

2.557 0,30172 25,936 0,2963 0466 21,987 173.0~0.87 0,39 

2.601 0,27530 25,936 0,3676 O6o0 17,078 179,2 0.87 0,52 

2.573 0.27003 25,936 0,3090 0651 19,103 179,3 0,87 0,02 

2.573 0,27206 25,936 0,3717 4660 19,023 179,7 0.67 "o.OS’ 

2.599 0.27551 25,436 0,3675 0665 17.(90 174,0 0,07 0,52 

2,597 0.27060 25,936 0,3688 4680 16,009 160,5 0.87 0,52 

2,590 0,27018 25,936 0,3693 4691 16,526 180,9 0.87 0,09 

2.557 0.26983 25.936 0,3(53 0716 19,650 181,8 0,87 0,40 
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ot/*ih£ 

6,0 PT = 7"3,2"9 TT S 2900.5 
RAMJET p&f*FOR hancE 


S U H M A 

p T b GAMM HOUWT 80NV MACH 

«INC TUNNEL 1 0 5 

0.000 7"3.2«9 2908 b42.7( 76") l,2°8l 28.898 2547 

O.OOp 0.377 388 -35,9( 93) 1,3486 20,897 9 t>b 6,032 

SPIKE TIP NS 205 

0,60o 16,100 2906 602,7( 769) 1,2961 28,897 2547 

0.600 _ 16,428 2845 623,5C 750) 1,2981 26,69? g52J 0,309 

HIND TUNNEL 300 

0.000 743.249 2900 642,7( 769) 1,2961 20.898 2547 

O.OOo . 0.300 389 «35,6( 93) 1,3986 28,097 967 6.023 

SPIKE TIP N3 400 

0,600 18,100 2908 642,7( 7b9) 1,2961 20,697 2547 

0,600 16,402 2844 623,2( 750} 1,2902 28,097 2520 0,392 

INLET THROAT 504 

40.400 197,699 2792 607,7C 735) 1,2996 28,897 g«99 

'40,400 17.338 1542 253,6( 363) 1,3462 26.897 1690 2,228 

INLET UPNRSK 603 

"40,400 197,699 2792 607,7( 735) 1,3998 28,397 2499 

40.400 14,767 1479 237,0( 366) 1.J496 28,097 1854 2,324 

INLET DNNR8K 7 0 4 

40.400 107,722 2792 607,0( 735) 1,2998 26,897 2499 

40,400 90,685 ?683 575,3t 703) 1,3033. 20.897 2453.0 j519 

COMBUSTOR 0814 

40,410 197,296 2792 607,7{ 735) 1,2996 23,897 2499 

40,410 . 17.358 1543 253,9( 383) 1,3461 28,697 1890 2.226 

COM0USTDR 0924 

41.310 160,821 2779 604,0( 731) 1,3002 28,897 2494 

41.310 . 20.U6 JL679 29gj7( 420) .1,3392 28,09? 1907 2.0J3 

C0M8USTO4 0 10 3 4 

41.375 158,655 2778 603,7( 731) 1,3003 28,89? 2493 

4J.375 20,377 1690 293,6( «23) 1,3387. 26,897 19/3 

1,997 

COHBUsTQP 0 11 4 4 

41,500 154,184 2776. 603,1( 730) 1,3003 28,897 249* 

41,300 20.839 1710 299,j( 428) 1,3378 28,897 1984 1,965 

COMBUSTOR 0 12 5 5 

42,46o . 133,182 2758 59?.6( 725) 1,3009 28.897 2485 

42.460’ 23,041 18q7 323,6< 455) 1,3336 28,697 2036 1,812 

COMBUSTOR 0 13 6 3 

44,095 117,997 2721 586,61 714) 1,3021 28,097 2469 

44,095 23,321 18S1 337.7C 4b7) 1,3319 20 O S97 2060 1,714 

COMBUSTOR 0 14 7 3 

"4,310 116,786 2716 585,2( 712) 1,3.022 28,09? 2"67 

"4,310 23,940 1054 338,6( 468) 1.3318 28,697 20*1 1,704 

COM0U3TQR 0 15 8 3 

44,800 115,166 2703 581,4( 709) 1.J027 28,697 2401 

44,000 23,968 1852 337.9C 467) 1,3316 26,897 2060 1,694 

COMBUSTOR 0 16 9 3 

. 44,810 115,157 2703 581,3( 7Q9) 1,3027 20,b9? 2461 

44,010 23.967 1852 337.9( 467) 1,3319 28,89? 2060 1,694 

COM8USTOR 0 17 10 13 

46,250 86,948 2591 603,9( 707) 1,3113 24,64« 2610 

46,250 39.620 2142 454,2< 638) 1,3266 24.644 2394 1,143 

COMBUSTOR 0 18 11 2 

46,260 86,8752593 603.8(. 7B8) 1,3112 24,6"6 2619 

46,260 39,716 2146 454.b( 6"0) 1,3264 24,64b 2396 1,140 


fl V REPORT 

VfL 8 w/A w A/AC MUM1»- 0 I?AC PHI £1 AC 
5827 1.819 4.14500 25,254 0.9319 4664 9.501 184,7 

980 2.074 0.10500 25.254 0,93j9 4690 1,611 185.7 

5826 1,019 0,10654 25,431 0,9319 4696 9,646 l84,b 

988 2,074 0,10654 25,431 0,9319 4696 1,635 104,6 

4?10 1.898 0,88545 25,254 0.H14 3799 57,930 150,4 

4307 1,090 0,80495 35,85" 0,1225 3845 53,879 132,2 

1273.1,939 0,00995 35,254 0,1225 3045 15.930 152.2 

4200 1,090 0,08534 25,25.4 0.1114 . 3798. 57,694 150,4 

3959 1,910 0.08692 25,25« 0,1112 3681. 54,575. 195..7 

3939 1,911 0.66020 25,25" 0.1110 3671 54.378 145,4 

3900 1,913 0.88047 25,254 0,1110 ' 3653 53,844 14",7 

3609 1,021 0.87974 25.254 0,1121 3557 50,441 140.9 

3530 1,925 0.84950 25,254 0,1161 3479 46,601 137,8 

3513 1,926 0,04603 23,294 0,1163 3470 46,292 137,4 

3490 1.925 0,84472 25,254 0,1167 3456 45,817 136,9' 

3490 1.925 0.84473 25.25" 0,1167 3456 45.814 136.6 ' 

2736 2.197 0.80697 25,594 0,1238 3433 34,313 134,1 0.44 0,05 

2732 2,197 0.60640 25,59" 0,1239 3"34 3",239 134,2 0.4" 0,05 



Reading 71 


t = 270.34 sec. 
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READING = 0071 BLOCK a 177 TIhE = 266,738 MALM 6.0 PI a 762.209 TT = 2916.0 


PAGE 7 




RAMJET PERFORMANCE 


ENGINE PERFORMANCE 


INLET 


CALCULATED THRUST..... 

MEASURED THRUST.......... 

calculated specific IMPULSE.. 
MEASURED SPECIFIC IMPULSE.... 
CALCULATED THRUST COEFFICIENT 
MEASURED THRUST COEFFICIENT.. 


1185, (LBF) 

1328. CLBF) 

1701. (LBF-$EC/LBM) 
19bl. (LBF-SEC/LBM) 
0.0630 
0.5412 


REGENERAT1VE-CC0LED ENGINE PERFORMANCE 

calculated 

STREAM THRUST. 5998. 

NET THRUST. 1317, 

SPECIFIC IMPULSE.,.1935. 

THRUST COEFFICIENT........ 0.5368 


(LBF) 

(LBF) 

(LBP-8EC/LBM) 


ANGLE OF ATTACK .. 

MASS FLOW RATIO.... 

ADDITIVE DRAG COEFFICIENT.. 

LIMITING PRESSURE RECOVERY EFFICIENCY.,,. 

DELTA PT2. 

TOTAL PRESSURE RECOVERY - SUPERSONIC. 

TOTAL PRESSURE RECOVERY - SU8SGNIC......, 

INLET PROCESS EFFICIENCY - SUPERSONIC.... 

INLET PROCESS EFFICIENCY - SUBSONIC.. 

KINETIC ENERGY EFFICIENCY - SUPERSONIC.,. 

KINETIC ENERGY EFFICIENCY - SUeSONIC. 

ENTHALPY AT PO • SUPERSONIC... 

ENTHALPY AT PO - SUBSONIC... 


3.000 (OEGREES) 
0.9315 
0.0053 
0.1427 
0.1156 (PSD 
0 .2658 
0.1450 
0.8752 
0.9006 
0.8946 
0.8585 

0.67 (BTU/LBM) 
25.22 (BTU/LBM) 


MOMENTUM AND FORCES 


INLET FRICTION DRAG. .. 

INLET MOMENTUM CHANGE... 

COMBUSTOR FRICTION''DRAG 

COMBUSTOR STRUT DRAG....... 

COMBUSTOR MOMENTUM CHANGE.. 

NOZZLE FRICTION DRAG.... 

NOZZLE STRUT DRAG.... 

NOZZLE MOMENTUM CHANGE..'.,..,..,.,.. 

NOZZLE PRESSURE INTEGRAL...',.,.,.,..,.., 

EXTERNAL FRICTION DRAG... 

EXTERNAL PRESSURE INTEGRAL,.,...,...,.., 

TOTAL EXTERNAL DRAG...... 

TOTAL STRUT DRAG.,....,..,.,..,. 

CAVITY FORCE.......... 

CALCULATED LOAD CELL FORCE.'.. 

MEASURED LOAD CELL FORCE.. 

FUEL VACUUM SPECIFIC IMPULSE -167.7. -1 


. 129.2 

. “685.9 
. 241,8 

. 2.61 
. 854. 

. 42.59 

. 0,00 

. 1217. 

. 1260, 
. 66.45 

. -1009. 
. ”1076. 
. 2.61 
. “1183. 
. -t074. 
. -930. 

22 . 6 . 


(LBF) 

(LBF) 

(LBF).' 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF5 

(LBF) 

(LBF) 


COMBUSTOR * 


FUEL-AIR RATIO. 0.0270 

EQUIVALENCE RATIO. 0.073 

COMBUSTOR'EFFICIENCY..................... 0.672 

TOTAL PRESSURE RATIO. 0.1837 

COMBUSTOR EFFECTIVENESS... 0.6921 

INJECTOR DISCHARGE COEFFICIENTS 0.7959. 0,6767. 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.,.. 0.9760 


NOZZLE COEFFICIENT - CT... 0.9001 

PROCESS EFFICIENCY. 0.96BS 

KINETIC ENERGY EFFICIENCY.. 0.9473 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE.. 34.664 (IN) 

SPIKE TRANSLATION. 0.3146 (IN) 

INLET THROAT...,.....,.,.. 40.400 (IN) 

COWL LEADING EDGE.... 35.199 (IN) 

NOZZLE SHROUD TRAILING EDGE,. 73.539 (IN) 

NOZZLE PLUG TRAILING EDGF.. 87,291 (IN) 

STRUT LEADING EDGE. 56.455 (IN) 

STRUT TRAILING EDGE. 65.055 (IN) 

COMBUSTOR EXIT...... 65.055 (IN) 


INJECTORS 

1A 

16 

1C 

2A 

2C 

3A 

3B 

4 


STATION 

40.400 

41.300 

44.300 
48,775 

46.250 
54.065 

56.250 
44,800 


VALVE 


D 
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Reading = 0071 block « 1/7 time = 266.73a mach 6.0 pt ~ 742.249 tt s 2916,0 


x DDKAG cdrag cf 9 c 


4.04 0 E 01 
4.0416 01 
4.131E 01 
4.1376 01 
O.150E 01 
4.246E 01 
4.409E 01 
4,43i£ 01 

n.«8oe Ol 

4.481E 01 
0.62SE 01 
4.626E 01 
4.731E 01 
4.733E 01 
4.SUE 01 
4.877E 01 
4.87SE Ol 
4.931E 01 
5.072E 01 
5.282E 01 
S.332E 01 
5.407E 01 
5.4836 Oi 
5.576E 01 
5.626E 01 
S.631E 01 
5.64SE 01 
5.653E 01 
5.48JE 01 
5.704E 01 
5.776E 01 
5.678E Ol 
6.079E 01 
6.221E 01 
6.468E 01 
6.505E. 01 
6.509E 01 
6.529E 01 
6.695E 01 
6.762E 01 
6.839E 01 
6.911E 01 
6.972E 01 
7.O 67 E 01 
7.U0E 01 
7v263E 01 
7.276E 01 
7.3S3E 01 
7.3S4E 01 
7.486E 01 
7-.771E 01 
8.161E 01 
8.442E 01 
8.726E 01 
8.729E 01 


1.242E 02 
1.620E-01 
1.4S3E 01 
l.ObOE 00 
2,0266 00 
1.528E 01 
2.510E Ol 
3.2016 00 
T.259E 00 
1.4316-01 
2.106E 01 
1.324E-01 
1.158E 01 
2.5166-01 
7.742E 00 
7.455E 00 
1.1746-01 
5.764E 00 
1.383E 01 
1.790E 01 
4.267E 00 
-6.4636 00 
6.490E 00 
7,6996 00 
2.546E 00 
3,7a«E-0l 
9.938E-01 
5.708E-01 
1.9836 00 
1.577E 00 
8•2256 00 
7.593E 00 
1.3656 01 
9.408E 0? 
1.618E 01 
2.1646 00 
2.235E-01 
1.1366 00 
9.845E 00 
3,7496 00 
4.000E 00 
3,2586 00 
2.4456 00 
3.321E 00 
1,3576 00 
4.415E 00 
3.0O3E-O1 
1.599E 00 
2.638E-03 
9.358E-01 
2.181E 00 
2.344E 00 
9.891E-01 
4.123E-01 
0,000 


1,2926 02 
1.294E 02 
1,43$E 02 
1.450E 02 
1.470E 02 
1.62AE 02 
1.874E 02 
1.9066 02 
1.974E 02 
1.980E 02 
2.191E 02 
2.192E 02 
2.3086 02 
2.31OE 02 
2.388E 02 
2.462E 02 
2.463E 02 
2.521E 02 
2.659E 02 
2.838E 02 
2.681E 02 
2.946E 02 
3.011E 02 
3.088E 02 
3.113E 02 
3.U7E 02 
3.127E 02 
3.132E 02 
3.152E 02 
3.168E 02 
3.220E 02 
3.296E 02 
3.4336 02 
3.5276 02 
3.689E 02 
3.7106 02 
3.713E 02 
3.7246 02 
3.S22E 02 
3.860E 02 
3.900E 02 
3.932E 02 
3.957E 02 
3.990E 02 
4,0046 02 
4.048E 02 
4.052E 02 
4.0666 02 
4.068E 02 
4.0776 02 
4.099E 02 
4.1226 02 
4.1326 02 
4.136E 02 
4.1366 02 


2.371E-03 
2.372E-03 
2.491E-03 
2,4996-03 
2.5176-03 
2.594E-03 
2.6396-03 
2.6406-03 
2.635E-03 
2.6356-03 
3.2916-03 
2.859&-03 
2.8996-03 
3.008E-03 
2.9576-03 
3.333E-03 
2.0346-03 
2.7536-03 
2,7216-03 
2.8116-03 
2.970E-03 
2.954E-03 
2.936E-03 
2.9046-03 
2.8866-03 
S.038E-03 
2,6766-03 
3.236E-03 
3.0346-03 
3.0106-03 
2.9276-03 
2.7266-03 
2.4456-03 
2.854E-03 
3.008E-03 
3.255E-03 
3.349E-03 
3.3466-03 
3.2026-03 
3.172E-03 
3.106E-03 
3.059E-03 
3.028E-03 
2.983E-03 
2.9706-03 
2.937E-03 
2,9266-03 
2.8556-03 
2.8546-03 
2.8956-03 
2.9356-03 
2.8666-03 
2.8036-03 
2.843E-03 
2.6446-03 


4.438E-02 
4.440E-02 
4,7416-02 
4.769E-02 
4.8146-02 
4.959E-02 
4.8916-02 
4.887E-02 
4.8626-02 
4.862E-02 
5,2966-02 
6.2386-02 
6.4846-02 
6.188E-02 
6.077E-02 
4.8066-02 
5.7536-02 
5,1666-02 
5.3136-02 
4.3286-02 
3.925E-02 
3,6696-02 
3.376E-02 
3,1906-02 
2.878E-02 
2.3456-02 
2.4506-02 
2.5166-02 
2.6396-02 
2.546E-02 
2.183E-02 
1.626E-02 
2.0036-02 
2.6416-02 
2.964E-02 
2.710E-02 
2.734E-02 
2.7276-02 
2.0796-02 
1.896E-02 
1.4O2E-02 
1.2196-02 
1.0626=02 
B.477E-03 
7,9256-03 
6.776E-03 
6.4286-03 
4.5366-03 
4.5286-03 
5.776E-03 
7.6136-03 
5.869E-03 
4.515E-03 
5.930E-03 
5.933E-03 
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HEADING s 0071 BLOCK = 177 TIME = 2a6,738 

! XABS P-18 P-06 PDA 

6.S05E 01 1.894E 01 1.632E 01 4.408E 02 

6.509E 01 1.894E 01 1.840E 01 4,i|08fc 02 

6.529E 01 1.807E 01 1.B82E 01 o.flOBE 02 

6.69SE 01 1.091E 01 B.590E 00 5.9&7E 02 

6.762E 01 7.906E 00 8.700E 00 7.795E 02 

6.839E 01 4.455E 00 6.7UE 00 9.698E 02 

6.91 IE 01 3,«94t 00 4.6552 00 1.094E 03 

6.972E 01 2.680E 00 4.U67E 00 1,175£ 03 

7.067E 01 2.146E 00 2.840E 00 1.267E 03 

7.110E 01 1.90SE 00 2.641E 00 1.300E 03 

7.263E 01 1.746E 00 1.935E 00 1.398E 03 

7.278E 01 1.730E 00 1.699E 00 1.405E 03 

7.353E 01 1.64SE 00 5.200E-01 1.450E 03 

7.354E 01 1.64SE 00 5.137E-01 1.451E 03 

7.486E 01 1.49SE 00 0.000 1.48SE 03 

7.771E 01 2.165E 00 0.000 1,5562 03 

S.161E 01 1.560E 00 0.000 1.638E 03 

8.442E 01 1.105E 00 0.000 1.668E 03 

8.72BE 01 1.595E 00 0.000 1.700E 03 

8.729E 01 l»59b£ 00 0.000 1.700E 03 


MACH 6,0 PT a 742.249 TT = 2918.0 

QOX U-IB Q-OB CAmAU 

-4,626E 03 -2.501E 03 -2.124E 03 4.337E 03 

-4.6A1E 03 -2.504E 03 -2.127E 03 4,342b 03 

-4.656E 03 -2.517E 03 -2.138E 03 4.368E 03 

-4.632E 03 -2.608E 03 -2.224E 03 4,b83b 03 

-4.8B9E 03 -2.6J5E 03 -2.254E 03 4.66SE 03 

-4.951E 03 -2.661E 03 -2.290F 03 4.760E 03 

-S.QUbE 03 -2.B81E 03 -2.325E 03 4.848E 03 

-B.049E 03 -2.694E 03 -2.355E 03 4.922E 03 

-5.10bE 03 -2.710E 03 -2.396E 03 5.038E 03 

-5.U8E 03 -2.716E 03 -2.412E 03 5.088E 03 

-5.190E 03 -2.7J4E 03 -2.456E 03 5.273E 03 

-5.195E 03 -2.7J6E 03 -2.459E 03 5.290E 03 

-5.222E 03 -2.743E 03 -2.478E 03 5.374E 03 

-5.222E 03 -2.743E 03 -2.479E 03 5.375E 03 

*5.2 74E 03 -2.756E 03 -2.518E 03 5.427E 03 

-5.237E 03 -2.778E 93 -2.459E 03 5.525E 03 

-S.2bO£ 03 -2,802E 03 -2.459E 03 5.630E 03 

-5.281E 03 -2.823E 03 -2.459E 03 S.504E 03 

-5.318E 03 -2.857E 03 -2.459E 03 5.707E 03 

-5.316E 03 -2.B57E 03 .2.459E 03 5.707E 03 


PACE 5 

-P-IB/PSU P-1B/PT0 P-OB/PSO P-08/PT0 

5.025E 01 2.551E-02 H.851E 01 2.4b8E-02 

5,025b 01 2.551E-02 4.883E 01 2.480E-02 

4.795E 01 2.435E-02 4.995E 01 2,536f02 

2.895E 01 1.470E-02 2.279E 01 1.1S7E-Q2 

2.098E 01 1.O65E-02 2.308E 01 1.172£*02 

1.162E 01 6«002b»05 1.7B1E 01 9.044E«03 

9,27IE 00 4,707fc-03 1.286E 01 6.5412-03 

7,11 IE 00 3.6112-03' 1.079E 01 5.479E-03 

5.695E 00 2.892E-03 7.535E 00 3.82bE-03 

5,0542 00 2.567E-03 7.008E 00 3.S59E-Q3 

4.632E 00 2.352E-03 5.13HE 00 2.607E-03 

4.590E 00 2.331E-03 4.508E 00 2.289E-Q3 

4.365E 00 2.217E-03 1.380E 00 7.006E-04 

4.364E 00 2.21bE-03 1.363E 00 6.921E-04 

3.967E 00 2.014E-03 0,000 ’ 0,000 

5.797E 00 2.944E-03 0.009 0,000' 

4.139E 00 2.102E-03 0.000 0.000 

2.932E 00 1.4U9E-03 0,000 0,000 

4.232E 00 2.149E-03 0.000 0.000 

4.23SE 00 2.150E-03 0.000 O.ODO 
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REAPING s 0071 BLOCK * 177 TIME = 266.73$ MACH 


0 PT b 742.249 TT = 29U.0 


PAGE 


XABS 

6.981E-01 
1.636E 01 
3.070E 01 
3.5Q6E 01 
3.519E 01 
3.520E 01 
3.555E 01 
3.5866 01 
3.606E 01 
3.6486 01 
3.701E 01 
3.732E 01 
3.8036 01 
3.034E 01 
3.0756 01 
3-881E 01 
3.9016 01 
3.932E 01 
3.9506 01 
3.981E 01 
4.000E 01 
4.040E 01 
4.041E 01 
4.lilE 01 
4.1376 01 
4.1S0E 01 
4.2466 01 
4.409E 01 
4.4316 01 
4.490E 01 
4.481E 01 
4.6256 01 
4.626E 01 
4.731E 01 
4.733E 01 
4.6UE 01 
4.S77E. 01 
4.87SE 01 
4.931E 01 
S.072E 01 
S.282E 01 

5.332$ 01 
5.4C7E 01 
S.483E 01 
5.5766 01 
5.626E 01 
S.631E 01 
5.6456 01 
5.6S3E 01 
5.681E 01 
5.704E 01 
5.776E 01 

s.erae oi 

6.079E 01 
6.221E 01 
6 «468E 01 


P-1B 

1.040E 00 
1,0406 00 
3.0206 00 
3,B40t 00 
4.1626 00 
4.179E 00 
5.180E 00 
5.060E 00 
4.985E 00 
4.162E 00 
5.190E 00 
4.912E 00 
4.290E 00 
8.049E 00 
1.289E 01 
1.366E 01 
1.5996 01 
1.8726 01 
2.024E 01 
1.802E 01 
1.672E 01 
1.994E 01 
'2.0026 01 
2.7276 01 
2.779E 01 
2.8806 01 
2.074E 01 
2.509E 01 
2.566E 01 
2.696E 01 
2.704E 01 
3.875E 01 
3.883E 01 
4.737E 01 
4.749E 01 
5.115E 01 
3.190E 01 
3.177E oi 
2.498E 01 
2.844E 01 
2.2276 01 
2.1046 01 
1.8776 01 
1.6466 01 
1.S08E 01 
1.433E 01 
7.650E 00 
7.6506 00 
1.3926 01 
1.3506 01 
1.2526 01 
9.3906 00 
S.587E 00 
I.1026 01 
1.234E 01 
1.7S3E 01 


P-OtJ PDA 

0.000 -4.4096-01 

0.000 -3,4636 01 

0.000 -1.992E 02 

0.000 -4,2156 02 

5.568E 00 -4.860E 02 
5,5406 00 -4,8616 02 
3.91 IE 00 -4.9B7E 02 
2,4506 00 -S.197E 02 
3.581E 00 -5.331E 02 
6.016E 00 -5.S19E 02 
9.0866 00 -5.7306 02 
1.091E 01 -5.6466 02 
1.451E 01 -5.9866 02 
1.6116 01 -6.039E 02 
1.7636 01 -6.255E 02 
1.787E 01 -6.294E 02 
1.771E 01 -6.407E 02 
1.7446 01 -6.619E 02 
1.311E 01 -6.750E 02 
5.325E 00 -7.0206 02 
5.091E 00 -7.199E 02 
4.584E 00 -7.566E 02 
4.572E 00 -7.575E 02 
3.432E 00 -8,6006 02 

3.3506 00 -B.682E 02 

3.952E 00 -8.843E <12 
8.5686 00 -9,6476 02 
1.64AE 01 -1.018E 03 
1.868E 01 -1.023E 03 
2.381E 01 -1,0316 03 
2.3916 01 -1.0316 03 
3.8996 Oi -9.8006 02 
3.910E 01 -9.794E 02 
5.009E 01 -8.690E 02 
5.035E 01 -B.668E 02 
4.042E Ol -7.616E 02 
3.1906 Ol -6.5176 02 
5.177E 01 -6.501E 02 
2.498E 01 -5.717E 02 
2.844E 01 -3.7426 02 
2.2276 01 -9.497E 01 
2.1046 01 -3.8666 01 
1.8776 01 3,8366 01 

1.6466 Ol 1.066E 02 
1.5086 01 1,798E 02 

1.433E 01 3,4236 02 

1.425E 01 3,4646 02 

1.4046 01 3.5S6E 02 

1.3926 01 3.6126 02 

1.3506 01 3.7916 02 

1.252E 01 3.918E 02 

9.3906 00 4.21SE 02 

S.S87E 00 4.388E 02 

1.1026 01 4,4086 02 

1.234F 01 4,4086 02 

1.753E 01 4,4086 02 


BOX 
0.000 
0.000 
0.000 
0.000 
0,000 
0.000 
0.000 
6.056E 02 
6.123E 02 
6.2736 02 
6.639E 02 
0.817E 02 
7.227E 02 
7.420E 02 
7.682E 02 
7.7266 02 
7.860E 02 
8.0U6E 02 
8,2186 02 
8.463E 02 
8.6146 02 
8.95SE 02 
8.9646 02 
9.917E 02 
9,9986 02 
1.0166 03 
1.156E 03 
1.4356 03 
1.4756 03 
1.5/3E 03 
1.S/5E 03 
1.901E 03 
1.9036 03 
2.1546 03 
2.160E 03 
2.330E 03 
2.483E 03 
2.4656 03 
2.595E 03 
2.868E 03 
3.23IE 03 
3.3106 03 
3.4266 03 
3.539E 03 
3.670E 03 
3.733E 03 
3.7406 03 
3,7566 03 
3.7o5E 03 
3.796E 03 
3.822E 03 
3.9U0E 03 
3.9976 03 
4.1/5E 03 
4.309E 03 
4.5/9E 03 


0-18 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

O.OoO 

-6.05&E 02 
-6.12SE 02 
-6.2736 02 
-6.4716 02 
-6.5926 02 
-6.880E 02 
-7.0186 02 
-7.211E 02 
-7.2446 02 
-7.345E 02 
-7.517E 02 
-7.6196 02 
-7.813E 02 
-7.933E 02 
-8.208E 02 
-8.215E 02 
-8.904E 02 
-0.958E 02 
-9.0636 02 
-9,9,286 02 
-1.150E 03 
-1.171E 03 
-1.2206 03 
-1.221E 03 
-1.359E 03 
-1.360E 03 
-1.457E 03 
-1.4596 03 
-1.5286 03 
-1.5866 03 
-1.5676 03 
-1.632E 03 
-1.747E 03 
-1.9076 03 
-1.943E 03 
-1.995E 03 
-2.047E 03 
-2.1076 03 
-2.1336 03 
-2.135E 03 
-2.141E 03 
-2.1456 03 
-2.156E 03 
-2.165E 03 
-2.1936 03 
-2.2296 03 
-2.2946 03 
-2.3466 03 
-2.477E 03 


B-OE 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

•1.680E 01 
-2.242E Ol 
-3.472E 01 
-4.016E 01 
-4,7126 01 
-4.823E 01 
-5.1566 01 
-5.6906 01 
-5.9856 Ol 
-6.506E 01 
-6.807E 01 
-7.479E 01 
-7.4966 01 
-l.OliE 02 
-1.C40E 02 
-1.095E 02 
-1.6316 02 
-2.849E 02 
-3.035E 02 
-3,5356 02 
-3.546E 02 
-5.413E 02 
-5.4286 02 
-6.9676 02 
-7.004E 02 
-0.0996 02 
-8.9706 02 
-8.982E 02 
•9.629E 02 
-1.121E 03 
-1.324E 03 
-1,3676 03 
-1.4306 03 
-1.492E 03 
-1.5636 03 
-1.6006 03 
-1.6046 03 
-1.6146 03 
•1.6206 03 
-1,6406 03 
-1.6566 03 
-1.707E 05 
-1.768E 03 
-1.B81F 03 
-1.9626 03 
-2.102E 03 


CAWALl 
2.4/06-02 
1.6346 02 
5.053L 02 
6.B04E 02 
6.8546 02 
6.8576 02 
7.209E 02 
7.5296 02 
7.729E 02 
8.164E 02 
8.726E 02 
9,0636 02 
9.834E 02 
1.01BE 03 
1.064E 03 
1.072E 03 
1.0946 03 
1.130E 03 
1.150E 03 
1.187E 03 
1.209E 03 
1.256E 03 
1,2576 03 
1.J63E 03 
1.371E 03 
1.3866 03 
1.501E 03 
1.699E 03 
1.725E 03 
1.785E 03 
1.786E 03 
1.963E 03 
1.964E 03 
2.094E 03 
2.0976 03 
2.1946 03 
2.2776 03 
2,2786 03 
2.3456 03 
2.522E 03 
2.789E 03 
2.8526 03 
2.9486 03 
3.0466 03 
3.1646 03 
3.209E 03 
3.216E 03 
3.234E 03 
3.2456 03 
3.2806 03 
3.3096 03 
3.402E 03 
3.532E 03 
3.7906 03 
3.9726 03 
4.289E 03 


P-IB/PSO 
2.759E 00 
2.759E 00 
B.013E 00 
1.0196 01 
1.1046 01 
1.109E 01 
1.374E 01 
1.5426 01 
1.323E 01 
1.104E 01 
1.377E 01 
1.303E 01 
1.138E 01 
2.1356 01 
3.4196 01 
3.624E 01 
4.242E 01 
4.967E Ol 
5.369E Ol 
4.781E 01 
4.4356 01 
5.290E 01 
5.3116 Oi 
7.2356 01 
7.3746 01 
7.64U 01 
5.502E 01 
6.6566 01 
6.8066 pi 
7.1546 01 
7.175E 01 
1.0286 02 
1.0306 02 
1.2576 02 
1.260E 02 
1.3576 02 
8,4646 01 
6.430E 01 
6.629E 01 
7.547E 01 
S.910E 01 
5.5836 01 
4.9796 01 
4.3686 01 
4.001E 01 
3.802E 01 
2.0306 01 
2.0306 01 
3.6936 01 
3.5826 01 
3.322E 01 
2.4916 01 
1 .4826 01 
2,9256 01 
3.2756 01 
4.6S1E 01 


P-IB/PIO 
1.40lt-03 
1 .401E-03 
4.0696-03 
5.173E-03 
5.6076-03 
5.6306-03 
6.979E-03 
6.0176-03 
6.7166-03 
5.6086-03 
6.9926-03 
6.618E-03 
5.780E-03 
1.0846-02 
1.7366-02 
1.840E-02 
2.1546-02 
2.522E-02 
2.7276-02 
2.4266-02 
2,2526-02 
2.6866-02 
2,6976-02 
3.674E-02 
3.744E-02 
3.8806-02 
2.7946-02 
3.3606-02 
3.457E-02* 
3.6336-02 
3.6436-02 • 
5.221E-02 
5.2326-02 
6.382E-02 
6.398E-02 
6.891E-02 
4.2986-02 
4.281E-02 
3.366E-02 
3,8326-02 
3.001E-02 
2.835E-02 

2.5286- 02 
2.2106-02 
2.031E-02 
1.9316-02 
1.0316-02 
1.0316-02 
1.875E-02 
1.8196-02 
1.6876-02 
1.2656-02 

7.5286- 03 
1.4856-02 
1.6636-02 
2.3626-02 


P-D8/PS0 
0.000 
0.000 
0.000 
0.000 
1.477E 01 
1.470E 01 
1.038E 01 
6.5006 00 
9.502E 00 
1.5966 01 
2,41 IE 01 
2.895E 01 
3.849E 01 
4.275E 01 
4.6786 01 
4.743E 01 
4.698E Ol 
4.627E 01 
3.476E 01 
1.413E 01 
1.351E 01 
U216E 01 
U213E 01 
9.107E 00 
0.8B8E 00 
1.049E 01 
2.27iE 01 
4.359E 01 
4.956E 01 
6,3106 01 
6.34SE Ol 
1.035E 02 
1.037E 02 
1.329E 02 
1.334E 02 
1.072E 02 
6.4646 01 
6.430E 01 
6.629E 01 
7.547E 01 
5.910E 01 
5.S83E 01 
4.979E Ol 
4.368E 01 
4.001E 01 
3.8026 01 
3.780E Oi 
3.725E Oi 
3.693E 01 
3.582E 01 
3.3226 01 
2,49IE 01 
1.482E 01 
2.925E 01 
3.275E Ol 
4.6516 01 


P-OB/PTO 
0,000 
0.000 
0.000 
0.000 
7.501E-03 
7.4646-03 
5.2696-03 
3,3016-03 
4,8256*03' 
8,105E-Q3 
1,2246-02 
1.4706-02 
1.9S6E-02 
2.1716-02 
2.3756-02 
2.4086-02 
2.366E-02" 
2,3496-02 
1.766E-02 
7.1746-03 
6.858E-03 1 
6.1786-03, 
6 ■ 159E-03 1 
4.634E-03 
4.513E-03 
5,3246-03 
1.154E-02 
2.213E-Q2 
2.5176-02 
3.208E-02 
3,2226-02 
5.253E-02 
5.267E-02 
6.7486-02 
6,7836*02 
5.44SE-02 
4,2986-32 
4,2016-02 
3,3666*0 2 
3.8326-02 
3.00JE-02 
2.6356-02 

2.5286- 02 
2.218E-02 
2.0316-02 
1.931E-02 
1.9206-02 
1.891E-02 
1.6756-02 
1,8196-02 
1.687E-02 
1,2656-02 

7.5286- 03 
1.4856-02 
1.663E-02 
2.3626-02 




396 


READING = 0071 BLOCK 


77 TIME s 2t>6.738 


PT z 742.249 TT = 2916!.0 


PACE 3 


MACH 6.0 

! P T H GAMMA MOLWT SONY MACH VEL S W/A W A/AC MOMTM Q 1VAC PHI ETAC 

COMBUSTOR 0 38 31 6 

58.785 8(2.916 2971 S46.t>d°30) 1.2941 22,116 2990 

58.785 5,587 iS«2 19.9C 502) 1,3983 22.117 2162 2.386 5158 2.973 0.26759 25.886 0.3777 9690 21.950 181.2 0,87 0.23 

COMBUSTOR 0 39 32 6 

60.795 99,115 3683 539,7(1295) 1.2571 22.802 3177 

60.795 11,025 266S 129.0( 899) 1.2998 22.815 2792 1.653 9539 2.571 0.27690 25.886 0.3650 9678 19.509 180.7 0,87 0,95 

COMBUSTOR 0 90 33 9 

62.215 97.979 3789 539.6(1333) 1,2508 22.916 3205 

62.215 12.399 2838 196.6( 962) 1.2872 22.933 2819 1,566 9906 2.578 0.28991 25.886 0.3553 9668 19.979 180.3 0,87 0.98 

COMBUSTOR 0 91 39 5 

69.679 39.593 9239 529.1(1505) 1.2180 23.915 3311 

69.679 17.529 3693 252.1(1265) 1.2970 23.970 3102 1.189 3689 2.615 0.26959 25,886 0.3799 9651 15.957 179.7 0.87 0.69 

COMBUSTOR 0 92 35 9 

65.055 36.297 9323 522.3(1537) 1,2102 23.511 3326 

65.055 18.629 3890 293.1(1392) 1.2398 23.573 3163 1.071 3387 2.626 0.2S063 25.886 0.9032 9699 13.192 179.6 0.87 0.67 

COMBUSTOR REGEN 93 36 21 

65.055 36.297 9908 612.1(1605) 1.1993 23.969 3377 

65.055 39.521 9953 593.6(1591) 1.2010 23.973 3366 0.286 962 2.696 0,25063 25.886 0.9032 9339 3,796 167,6 0.87 0.67 

NOZZLE AE 94 37 5 

87.291 36.297 4323 522,30515) 1.2102 23.511 3326 

87.291 1.028 2059 -911.o( 662) 1.3075 23.603 2381 2.671 6836 2.626 0.05217 25.886 1.9371 6010 5.593 232.2 0,87 0,67 

NOZZLE PO . ,, 95 38 - 5 - . ‘ ... 

87.291 36.297 9323'> S22.30515) 1.2102 83.541 3326 , 

87.291 D.377 4616—566.M 507) 1,3281 23.608 2126 3.971 7381.-2.626 0.02630 25,886 3.8934 6309 3.016 243.7 0i67 0.67 

NOZZLE AE REGEN 46 39 5 

87.291 36.247 4488 612.10605) 1.1993 23.464 3377 

87.291 1.079 2203 -359.7C 7l4) 1,3017 23.608 2457 2.838 6973 2.696 0.05217 25.886 1.9371 6146 5.654 237.4 0.87 0.67 

NOZZLE PO REGEN 47 40 *■ 5- • ■ ' . ' ’ ' * ' - ’ 

87.291 36.247 4488 612,10605) 1.1993 23.469 3377 

87.291 0,377 1715 -532,4( 541) 1.3230 23.608 2166 $.962 7567 2.646 0.02541 25.886 3.9778 6472 2.988 250.0 0.67 0,67 

FICTIVE COMSUSTR 67 60 0 

65.055 197.281 5166 522.30063) 1.1698 24.443 3506 

65.055 0.377 1505-1058.4( 455) 1,3218 24.864 1994 4,459 8894 2.501 0.03584 25.886 2.8199 7428 4.954 286.9 0.87 1.00 

FICTIVE NOZZLE 68 61 0 

87.291 29.847 4267 495.7051,4) 1.2117 23..517 3306 ' „ 

87.291 1.117 2159 -375.5( 698) 1.3034 23.608 2434 2.712 6602 2,636 0,05217 25.886 1,9371 5866 5.353 226,6 0.87 0.67 



READING s 0071 BLOCK = >77 TIME = 26b.736 MACH 


,0 PT = 742.249 T1 


2916.0 


PAGE 2 


CO 

to 

cn 


P T 

COMBUSTOR 0 19 

47.310 82.464 2775 

47.310 «0.729 2US2 

COMBUSTOR 0 20 

47.335 62.442 2777 

47.335 48,918 2456 

COMBUSTOR 0 21 

48.110 78,973 2956 

48.110 45.784 2607 

COMBUSTOR 0 22 

46.775 75.067 2537 

48.775 31.901 2057 

COMBUSTOR 0 23 

48.785 75.042 2538 

48.785 31,773 2056 

COMBUSTOR 0 24 

49.315 75.194 2525 

49.315 ,24.983 1924 

COMBUSTOR 0 25 

50.725 63.697 2956 

50.725 28,444 2449 

COMBUSTOR 0 26 

52.825 57.072 3315 

52.825 22.275 2684 

COMBUSTOR 0 27 

53.325 55.858 3380 

53.325 21.042 2719 

COMBUSTOR 0 28 

54.075 54.754 34J1 

54.075 18.768 2706 

COMBUSTOR 0 29 

54.835 54.345 3440 

54.835 16.462 2638 

COMBUSTOR 0 30 

55.760 52.765 3504 

55.760 IS.078 2657 
COMBUSTOR 0 31 

56.260 48.106 3930 

56.260 14.330 3153 

COMBUSTOR 0 32 

56.315 47.325 3602 

56.315 10.949 2613 

COMBUSTOR 0 33 

56.455 47.198 3610 

56.455 10.844 2616 

COMBUSTOR 0 34 

56.535 42,815 3919 

56.535 13.919 3112 

COMBUSTOR 0 35 

56.815 43.339 3909 

56.815 13,500 3074 

COMBUSTOR 0 36 

57.041 44.800 3831 

57.041 12.522 2931 

COMBUSTOR 0 37 

57.765 52,033 3513 

57.765 9.390 2397 


H GAMMA MOLWT SONV MACH 

12 4 

595.0{ 846) 1.3025 24.836 2690 
465.lt 736) 1.3133 24,636 2539 0.924 

13 2 

594.8( 847) 1.3025 24.838 2691 
485.6( 739) 1.3132 24.639 2541 0.920 

14 4 

58?.8( 905) 1,2939 25.038 2756 
46/.6( 787) 1.3056 25.038 2600 0,943 

15 11 

605.It 874) 1.3158 21.612 2771 
424.9( 694) 1.3327 21.612 2511 1.196 

16 2 

605.OC 874) 1.3158 21.613 2771 
424.lt 694) 1.3327 21.613 2511 1.198 
17 2 

600.8t 869) 1,3163 21.611 2765 
376.6t 646) 1.3378 21.611 2^33 1.377 
16 5 

590.2(1026) 1.2961 22.004 2942 

394.Ot 833) 1.3133 22.005 2696 1.163 

19 5 

576,2(1159) 1.2783 22.362 3069 
326.2( 915) 1.3002 22.365 2785 1.270 

20 4 

573.2(1183) 1.2749 22.430 3090 

310.2( 927) 1.2980 22.434 2797 1,297 

21 4 

568.7(1202) {.2721 22.489 3106 

279,4( 920) 1.2977 22.494 2786 1.366 

22 3 

564.4(1205) 1.2715 22.508 3108 

245,3( 894) 1,2998 22.513 2752 1,452 

23 4 

559.3(1228) 1.2679 22.581 3127 

221.J( 900) 1.2981 22.587 2755 1,493 

24 5 

556.8(1389) 1.2416 23.010 3247 

228.1(1082) 1.2741 23.036 2945 1.377 

25 5 

556.5(1265) 1,2621 22.682 3157 

160.5( 881) 1.2982 22.692 2726 1.633 

26 3 

555.9(1268) 1,2616 22.691 3159 

157.5( 882) 1.2960 22.701 2727 1.637 

27 5 

555.6(1385) 1.2423 23.002 324/1 

215.4(1066) 1.2758 23.028 2928 1.409 

26 3 

554.4(1381) 1.2430 28.995 3241 

203.6(1051) 1,2773 23.020 2912 1.439 

29 4 

553.4(1352) 1.2482 22.918 3221 

181.2C 998) 1.2837 22,938 2856 1,511 

30 5 

550.3(1232) 1.2670 22.611 3129 

109.6( 802) 1.3068 22.618 2624 


VEL S w/A * A/AC 
2i«5 2.219 0.74898 25.546 0.1332 
2337 2.219 0,74814 25,546 0.1333 
2453 2.237 0,69790 25.546 0,1429 
3003 2.442 0.65119 25.686 0.1552 
3009 2.443 0,65034 25.886 0,1554 
3350 2,440 0,60822 25.886 0,1662 
3134 2.500 0.51837 25.886 0.1950 
3537 2.538 0.42487 25.886 0.2379 
3627 2,544 0.40750 25.686 0.2480 
3805 2.549 0.38413 25.886 0.2631 
3995 2.549 0.36325 25.666 0.2762 
4112 2,556 0.34106 25.886 0.2963 
4056 2.600 0.27477 25.886 0,3678 
4452 2.571 0.27390 25,886 0.3690 
4465 2.572 0.27193 25.886 0.3717 
4126 2.596 0.27498 25.886 0.3675 
4189 2.596 0.27407 25.886 0.3688 
4316 2.589 0.27365 25.886 0.3693 


MOMTM Q IVAC PHI ETAC 
3524 27.295 137.9 0.44 0,15 
3526 27.171 138,0 0.44 0.15 
3623 26.602 141.8 0.44 0.25 
3684 30.387 142.3 0.87 0.07 
3686 30.410 142,4 0.87 0.07 

3756 31.660 145.2,0.87 0.07 

'• U 

3942 25.247 152.3 0.87 0.20, 
4203 23.356 162.4 9.67 0,31 
4255 22.972 164,4 0.67 0.33 
4326 22.712 167.1 0.87 0,35 
4388 22.554 169.5 Q.B7 0.36 
4453 21.797 172,0 0.87 0,38 
4613 17.318 178.2 0.67 0,51 
4617 18,950 178.3 0.87 0,41 
4625 16,870 178.7 0.87 0.41 
4630 17.632 178,9 0.87 0.51 
4646 17.844 179.5 0.87 0.51 
4657 18.353 179.9 0.87 0.48 


1.790 4696 2.556 0.26931 25, 


0,3753 4681 19.655 180.8 0,87 0.39 



394 


READING s 0071 BLOCK s 177 TIME = 266.738 MACm 6,0 PT = 742,249 TT = 2916,0 

RAMJET PERFORMANCE 

SUMMARY REPORT 


>3 


PAGE 1 


T h GAMMA MQL W T SONV MACH VEL S W/A ft A/AC MOM TM Q IVAC Phi ETAC 

WIND TUNNEL 105 

0.000 702,209 2916 640,91 771) 1.2959 28,698 2550 

0.000 0,577 389 -35.5( 94) 1.3986 26.897 968 6,029 5835 1.820 0.10565 25,205 0,9315 4661 9.560 184.9 

SPIJ<£ TIP MS 2 0 5 

0.600 18,112 2916 644.9( 771) 1.2958 26.897 2550 . 

0.600 16.403 2862 625./( 752) 1.2979 26.697 2524 0.388 980 2.076 0.10665 26.206 0.9315 4691 l.o09 186.1 

WIND TUNNEL '300 

0.000 702,249 2916 644.91 771) 1.2959 28.898 2550 

0.000 0.381 391 -35.21 94) 1.3986 26,897 969 6.018 5834 1.820 0.10646 26.400,0.9315 4697 9.652 184,9 

SPIKE TIP NS 4 0 0 

0.600 18.112 2916 644.91 771) 1.2958 28.897 2550 

0-600 16.414 2851 625.41 752) 1.2979 20.897 2523 0,392 969 2.075 0.10646 25.400 0,9315 4697 1.636 164.9 

INLET THROAT 504" 

40.400 197.281 2797 609.41 736) 1.2997 28,897 2501 

40.400- 17.340 1546 254.71 384) 1,3460 26.897 1692 2,227 4213 1.898 0.88373 25,205 0.1114 3795 57.859 150.6 

INLET UPNKSK 603 

40.400 197.281 2797 609.41 736) 1,2997 26.897 2501 

40.&00 14.789 1484 238.11 367) 1,3494 26.897 1856 2,322 4310 1.898 0.80339 25.205 0.1225 3641 53,814 152.4 

INLET ONNRSK 704 

40.400 107.605 2797 609,81 7J6) 1,2997 28.897 2501 

40.HO 90.S80 2686 576,91 704} 1.3031 28.697 2455 0.519 1275 1.940 0.80339 25.205 0.1225 3641 15.916 152,4 

COMBUSTOR 0814 

40.410 196.881 2797 609.41 736) 1,2997 28.897 2501 

40.410 17.360 1547 255.01 384) 1.3459 28.697 1893 2.225 4211 1.896 0,88362 25.205 0.1114 3794 57.823 150.5 

COMBUSTOR 0924 

41.310 160.585 2785 60S.6C 732) 1,3001 28.897 2496 

41.310 20.109 1683 291.61 421) 1.3390 28.897 1969 2.012 3963 1.911 0.88520 25.205 0.1112 3677 54.512 145.9 

COMBUSTOR 0 10 3 4 

41.375 158,432 2784 605.31 732) 1.3001 28.897 2495 

41.375 20.369 1694 294.61 424) 1.5385 28,897 1975 1.996 3942 1.912 0.88654 25.205‘0,1110 3668 54.316 145,5 

COMBUSTOR 0 11 4 4 

41.500 153.976 2781 604.61 731) 1.3002 28,897 2494 

41.500 20.829 1714 300.21 429) 1.3376 28.697 1986 1.965 3903 1.914 0.88674 25.205 0,1110 3650 53,784 144.8 

COMBUSTOR 0 12 5 5 

42.460 133.061 2763 599.H 726) 1,3008 26.897 2487 

42.460 23.019 1810 326.51 456) 1.3335 28,897 2038 1.812 3693 1,922 0,87804 25.205 0,1121 3554 50,391 141.0 

COMBUST'OR 0 13 6 3 

44,095 117.978 2726 588.01 715) 1,3019 28,897 2471 

44,095 23.773 1853 '338,31 467) 1.3318 28.897 2061 1.71S 3534 1.926 0.64706 25,205 0.1161 3476 46,571 137.9<- 

COMBUSTOR 0 1<I 7 3 

44.310 116.770 2720 58o.4t 714) 1.3021 28.897 2469 

44.310 23.690 1856 339.21 468) 1,3317 20.897 2062 1,706 3517 1.926 0,84638 25.205 0.1163 3467 46.262 137.5 

COMBUSTOR 0 15 0 3 

44.000 115.099 2707 582.51 710) 1.3025 28,697 2463 

44.800 23.928 1854 338.61 468) 1.3316 28.897 2061 1,695 3494 1.926 0.84308 25.205 0.1167 3452 45,776 137.0 

COMBUSTOR 0 16 9 3 

44.810 115.085 2707 582.51 710) 1.3025 28.897 2463 

44.810 23.928 1854 338,51 468) 1.3318 2b.897 2061 1.695 3493 1.926 0.84309 25.205 0.1167 3452 05.772 137,0 

COMBUSTOR 0 17 10 14 

46.250 86.915 2579 604.91 704) 1.3119 24.617 2614 

46.250 38,872 2122 452.61 632) 1.3275 24,617 2385 1.157 2760 2.196 0.80545 25,546 0,1238 3425 34.553 134.1 0.44 0.01U 

COMBUSTOR 0 16 11 2 

46.260 86.842 25bl 604.61 784) 1.3118 24,620 2615 

46.260 36,965 2126 453.01^ 634) 1.3273 24,b20 2387 1,155 2756 2.197 0.80495 25,546 0.1239 3425 34.480 134,1 

„ - 0.44 0.04 



Reading 71 


t = 266.74 sec. 


393 



392 


HEADING = 0U71 euOCK a. 157 1 (ME a 2U6.7AB *ACh 


PT s 7J2.749 TT = 2917,3 
RA“JET PERFQRMAf.CE 


PAGt 7 


ENGINE PERFORMANCE 


IMfcT 


calculated thrust,.,,.,,,,.., 

measured thrust. 

CALCULATED SPEC IEIC IMPULSE,, 
MEASURED SPgCIPIC IMPULSE,,,, 

CALCULATED thrust coefficient 
measured thrust coefficient,, 


177U, (LFP) 

1647. (LBF) 

1706, UBFoSfcC/LHPJ 
1777, (LBF-SEC/LBM) 
0,7221 
0.7622 


regenerativeocqqled engine performance 

CALCULATED 

STREAM THRUST...,,,,,,, 6525, (LBF) 

net thrust,,.,, . isse, (lbfj 

SPECIFIC IMPULSE... 1766. (LBFnSECFLBM) 

thrust coefficient.,,.,..,,,,,. . o,7<t36 


angle OF attack .. 3,000 

MASS PLOn RATIO,,,,,,,,,,,,,,,,,,,,,,,,,, 0,9310 
ADDITIVE DRAG CUtFFiCItNT................ 0.0053 

LIMITING PRESSURE RECOVERV EFFICIENCY.,,, 0,1425 

DELTA PT2,..,,.., .. 0.1167 

TOTAL PRESSURE RECOVERY a SUPERSONIC,,.,. 0,?616 
TOTAL PRESSURE RECOVERY « SUBSONIC,.,,,,, 0.1446 
INLET PR0CE85 EFFICIENCY » SUPERSONIC.,.. 0.87JJ 
INLET PROCESS EFFICIENCY - SuBSPMI),,,,,, 0,9000 
KINETIC energy EFFICIENCY » SUPERSONIC,,, 0,6972 
KINETIC ENERGY EFFICIENCY » SUBSONIC,,,,. 0,6616 

ENTHALPY AT PO • SUPERSONIC... 1,93 

ENTHALPY AT PO • SUBSONIC,,,. 26,04 


MOMENTUM ANO FORCES' 


INLET FRICTION DRAG,, 

INLET MOMENTUM CHANGE,,,,,,, 

combustor frictI°n PRag jiojo 

COMBUSTOR STRUT OR'aq. 
COMBUSTOR momentum GRANGE,,, 
NOZZLE FRICTION DRA.O,.,.,,,,,, 
NOZZLE 8TRUT DRAG.,,,,,,,,,, 
NOZZLE MOMENTUM CHANGE,,,,,, 
NOZZLE PRESSURE. INTEGRAL.... 

EXTERNAL FRICTION DRAG.. 

EXTERNAL PRESSURE integral,, 
TOTAL EXTERNAL DRAG,,,,,,,,, 

TOTAL STRUT DRAG,,.,.. 

CAVITY FORCE..,,.,.,,,..,,,. 
CALCULATED J.OA0 CELL FORCE.,, 
MEASURED uOAU CELL FORCE.,,, 
FUEL VACUUM SPECIFIC IMPULSE 


129.7 

cd.io*,.,.. »BS6,5 
245., 4 

,,,,,,,,,,, 7,26 

o«,1466, 
l. , a , , , , a a , • 46,77 

0,00 

oa.ofl,,.,., 1254. 

, ..iitiitii 1300, 

a,.,.,,,,*, 67,16 

a,,*,,,,,,, >1021, 
ii,i"1069, 

ifo,,o,.i,i 7.26 
”1167, 

■ ■■iiokiii " 46 . 2 j 

*407, 

“167,4, "139,6, 


(LBF) 

(LBF) 

(LBF) 

(LBF) 

(LBF) 
iiilF) 
(LBF) 
(LBF) 
(LBF) 
(LBF) 
(LBF) 
(LBFJ 
(LBF) 
C LBF) 

iubfi 

(LBF) 


COMBUSTOR 


FUELoAIR RATIO,,,,,,,,,.,,. 0.0412 

EQUIVALENCE RATIO.,,,,..,.,,,.,.,. 1,333 

COMBUSTOR EFFICIENCY,.,.,.. 0,632 

TOTAL PRESSURE RATIO,.......0,2101 

COMBUSTOR EFFECTIVENESS,.. 0,6154 

INJECTOR DISCHARGE COEFFICIENTS 0.7607, 0,7648, 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT “ CS,.,, 0,9540 


NOZZLE COEFFICIENT . . 0,6749 

PROCESS EFFICIENCY,,,,,,,,.. 0,9010 

KINETIC ENERGY EFFICIENCY.,.,.,,,,,,,,.,, 0,6974 


. STATIONS 


FUEL INJECTONO 


NOMINAL COWL LEADING EDGE,,, 

SPIKE TRANSLATION,. 

INLET ThROAt..... 

COWL leading EDGE,, 

NUZZLE SHROUO. TRAILING fcD.GE,, , 

NOZZLE PLUG TRAILING EDGE,,,.,,,,.. 

STRUT LEADING EDGE.,,.,,,,,,,,... 

STRUT TRAILING EDGE,,,. ... 

COMBUSTOR EXIT,,.... 


34,864 (IN) 
0,3146 (IN) 
4 0,4 0 V (IN)' 
35.19V (IN) 
73.539 QN) 
67,291 (IN) 
56,455 (IN) 
65,055 (IN) 
65,055 (IN) 


STATION 

40,400 

41.300 

44.300 
40,775 

46.250 
54,065 

56.250 
44.600 


VALVE 


(DEGREES) 

(PSD 

(BTU/L8M) 

(BTU/LBIO 
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>t OfiRAQ C09AG CF HC 


o.OOOE 01 
O.CMtlE 01 
O.lSlE 01 
4.137E 01 
4.150E 01 
4.2466 01 
4,4096 01 
4,43l£ 01 
4.46 q 6 01 
4,<l6it 01 
4.625E 01 
4.626E 01 
4 «7 S1E 01 
4.733E 01 
4.sue oi 
4.677E 01 
4,87.86 01 
4.931E 01 
5.0726 01 
5,2826. 01 
S.332E 01 
S.407E 01 - 
S..4&3S J)1 
5,5766 01 
B.626E 01 
5.631E 01 
5.6456 01 
5.6S3E 01 
5,6l8iE 0.1 
S.704E 01 
5.776E 01 
M 5.S70E OL 

£5 S.079E 01 

© 8,2216 01 

g 6.468E 01. 

? 6.50SE-01 

4 6.509E 01 

0.529E 01 
6.6956 01 
6.7626 01 
6.839E 01 
6.911E 01 
6.972E 01 
7.067E 01 
7.110E 01 
7.263E 01 
7,2.766 .01 
. 7.35JE 01 
7.35UE 01 

, 7»406E 01 

7.771E Ol 

£ a *i<>ie oi 

^ 8,4426 01 

8.7286 01 
8.729E 01 


1»297E 02 
1.2996 02 
1.4456 02 
1.455E 02 
1.476E 02 
1.6296 02 
1.8686 02 
1.919E 02 
1.9986 02 
1.997E 02 

2 . me 02 

2,1926 02 
2.2706 02 
2.272E 02 
2.323E 02 
2.379E 02 
JJ«S806 02 
2,4286 02 
8.5676 02 
2*775E 02 
2.623E 02 
2.895E 02 
. j2«9.6BE. 02 
3,0546 02 
3,0836 02 
3j*067E. 02 
3.096E 02 
3,1056 02 
3.1Z7E 02 

3.1456 02 
3.205E 02 
3.2916 02 
3,444E 02 
3,5466 02 
3,7266 02 
3.7S1E 02 
3.7546 02 
3.767E 02 

3. B78E 02 
3.9206 02 
3,9606 02 
3.999E 02 
4,0256 02 
4,0616 02 
4,0756 02 
4,1236 02 
4.1276 06 

4.1456 02 
4.143E 02 
4.1556 02 
4,1796 02 
4,2046 02 
4.214E 02 
4.2196. 02 
4.2196 02 


2.3856-03 4,4756-04 
2«386£*03 4,4/76-02 
2.50JE-03 <4.7 766-02 
2,5126-03 4.8U4E-02 
2.526E-03 4,8«7E-02 
2.5736-03 4,9146-02 
2.5206-03 4.621E-02 
2,5016-03 4,5796-02 
2,5766-03 6.UO6-02 
2,4556-03 4,4786-02 
3.4S2E-03 5.7316-02 
2,6946-03 7,0456-02 
2,9506-03 6.442E-02 
2.9276-03 6.492E-02 
2,8146-03 6,9526-02 
3,3686*03 5.972E-02 
2.9i5E»03 7.0311-02. 
2.814E-03 6,9B0E*0g 
2.758E-03 5,9066-02 
2.796E-03 5,0096-02 
2,9666*03 4.624E-Q2 
2,969£*03 4,3066*02 
2,9576*03 3.9096-02 
2.933E-03 3.7755-02 
2,9156*03 3,4156-02 
3,08.66*03 2,8136-02 
2,9286-03 2,9256*02 
3.285E-03 3,0076-02 
3.079E-03 3,1376-02 
3,0566-03 3,0176-02 
2,9696-03 2,5366-02 
2.7396-03 1-8766-05 
2,4626-03 3,4iSE-02 
2.959E-03 3,4046-02 
3,1406903. 3,4U6£a02 
3.2936*03 3,167E-02 
3,379E»03 3.223E-03 
3.376E-03 3,2096-02 
3,2556-03 2,3766-02 
3,2286-03 2.1336-02 
3,1686*03 1,6406*02 
3,126£*03 1,3426*02 
3.097E-03 1.153E.02 
3,0576-03 9,3106-03 
3,0476*03 8,7696-03 
3.Q22E-C3 7*6636*03 
3.0116*03 7.2576.03 
2,9466*03 5,1596*03 
2,9466-03 5,1276-03 
2,9886-03 6,7596*03 
3,O08t»Q3 8,2«1E»C3 
2,9456-03 6,4136-03 
2.888E-03 M.996E-03 
2,9346-03 6.4176-03 
2,9346-03 6,9416*03 



390 


racing « oo7i slock 

xabs H«is 

6,5056 Oi 2.P07E 01 
6.509E 01 3,0076 01 

6.S29E 01 1,9506 01 

6,69gE 01 l,102fc, 01 

6.762E 01 6,168£ 00 

6.S39E 01 4,a?QE 00 
6*91 IE 01 3.05b£ 00 

6,9?2E 01 2,6306 00 

7.0&7E 01 2,13«| 00 

7.11oE 01 t *91SE 00 
7.263E 01 1,7606 00 

7.27e6 01 1 ,7o5E 00 

7.3336 01 1.711E 00 

7,35«E 01 1,711b 00 

7.4866 01 1,6506 00 

7,77'lE Oi 2,1556 00 
6.1&1E 01 1.565E 00 

8.442E 01 l,135£ OO 

6,7286 01 1,7606 00 

8,7296 01 1.761E 00 


= 157 1J.-F 

= 208,' 

736 

MACH I 

>,0 

PI s 7“2.709 TT i 

‘ 2917,3 







page r 

P«OB 

2.0616 01 

PDA 

1,062b 

OS 

00* 

"5,7266 

03 

U-I8 

-2.567E 

03 

G-D8 

-3,1396 

03 

CAftAU 

o,S37t 03 

P-Ib/PSO 
5,«2bb 01 

F-lS/PTO 

2,757t-02 

P-QB/PSQ 
5»f'03F 01 

P-CIB/PIP 

2.7756-02 

2.066E 01 

1,062b 

03 

°5 • /52E 

03 

-2,5906 

03 

-3.1026 

03 

0,3026 

03 

5.026E 

01 

2,7576-02 

5,07bE 

01 

2,7826*02 

2.0926 01 

1,0626 

03 

»5,7b36 

03 

-2.605E 

03 

-3,1586 

03 

0.36B6 

03 

5,1686 

01 

2,626b-02 

5,506b 

01 

2.8176-02 

9,11OE 01) 

1,231b 

03 

-5.9/8E 

03 

"2,7096 

03 

-3.266E 

03 

0.6B3E 

03 

3,027b 

01 

1,5586-02 

2 . 0 IO 6 

01 

1,2276-02 

e„4ioE oo 

1,021b 

03 

•>6,0006 

03 

-2,7606 

03 

-3,3006 

03 

0.665E 

03 

2,165b 

01 

l,loOt-U2 

2.36JE 

01 

1,2006-02 

6.6696 oq 

1.616E 

03 

-6,1126 

03 

-2.768E 

03 

-3,3056 

03 

0.760£ 

03 

1,170E 

01 

5,9606-03 

i-,8206 

01 

9,2086-03 

«.96oe 00 

l,7«lfc 

03 

-6.172E 

03 

-2,7886 

03 

-3.3806 

05 

0,8086 

03 

9,1586 

00 

0,6526-03 

1.3156 

01 

6.6786*03 

0.1S6E 00 

1,8226 

o3 

-6,2186 

03 

-2,8026 

03 

-3,4166 

03 

0,9226 

03 

6,9706 

00 

3.5O1E-03 

1.1026 

01 

5.596E-03 

5,9056 00 

1.9156 

03 

"6,2016 

03 

-2.82PE 

03 

-3,0622 

03 

5,0366 

03 

5,66«E 

00 

2,8786-03 

7,6996. 

00 

3.9116*03 

2.733E 00 

1,9096 

03 

-6,3o6b 

03 

-2.626E 

03 

-3.080E 

03 

5,0686 

03 

5,0756 

00 

2,5786-03 

7,2436 

00 

3,6796*03 

2.120E OO 

2,0096 

03 

-6.372E 

03 

-2.8A5E 

03 

-3,5276 

03 

5,2736 

03 

0,665b 

00 

2,370t-03 

5,6196 

00 

2.8506*03 

l,«6J£ 00 

2,0576 

03 

-6.3786 

03 

-2.8676 

03 

-3.531E 

03 

5.290E 

03 

0,6256 

00 

2,3096-03 - 

4,9386 

00 

2,5096*03 

5,800E»01 

2,1056 

05 

-6.00bE 

03 

-2.655E 

03 

-3.551E 

03 

5.370E 

03 

0.53OE 

00 

2,3036-03 

1.537E 

00 

7,8096*00 

- 5»732Eo01 

2,1066 

03 

o6,Ou7E 

03 

-2.655E 

03 

-3,5526 

03 

5,3756 

03 

0,5306 

00 

2.3U3E-03 

1.5I9E 

00 

7,7176*04 

0,000 

2,1026 

03 

-6,0blE 

03 

-2,8686 

03 

-3,5936 

03 

5.027E 

03 

9,3736 

00 

2,2216-03 

0,000 


0,000 

0.000 

2.2186 

03 

-6,0056 

03 

-2.892E 

03 

-3.593E 

03 

5,5256 

03 

5.7116 

00 

2,9016-03 

0,000 


0,000 

0,000 

2.297E 

05 

-6,5106 

03 

-2.917E 

03 

“3.593E 

03 

5,6306 

03 

0,1086 

00 

2,1076-03 

0,000 


0.000 

0,000 

2,3276 

03 

•6.533E 

03 

-2.9006 

03 

-3.593E 

03 

5.600E 

03 

3.008E 

00 

1,5286-03 

0,000 


0,000 

0,000 

2.362E 

03 

-6,5b9E 

03 

"2.976E 

03 

-3,5936 

03 

5.707E 

03 

0,6656 

00 

3.3706-03 

0.000 


0.000 

0,000 

2.362E 

03 

o6,5b9E 

03 

-2.976E 

03 

-3.593E 

03 

5.707E 

03 

O.660E 

00 

3,3716-03 

0,000 


0,000 
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fiACH 


PACE 


KcACInG = Oi)7) SLOCK •= 157 Til'S s 246,736 


742.7 49 TT = 29l7,i 


XAfls 


P« 18 


P-06 


POA 


POX 


C-IP 


O.Pt) 


LAhALl 

P.JU/P50 

f-Ib/Pio 

P-08/PS0 

P-OB^PTO 

t>.98jfc 

01 

1.040E 

uO 

0.000 


•4,ujZt-Ol 

0,000 


0,000 


U.000 


2.U70E 

02 

2,756? 

00 

1,4006-03 

0,090 


0,000 

1.336? 

01 

1,0408 

00 

0.000 


•3,4636 

01 

o ,oou 


0.000 


0,000 


1.634£ 

02 

2.7S6E 

Oo 

1,6006=03 

0.000 


0.000 

3,07f)E 

01 

3.025E 

00 

0.000 


* 1» 99 6fc 

V2 

o.Ouo 


0.000 


0,000 


S.053E 

02 

8,017? 

00 

4,0736-03 

o.ooo 


0,000 

3.S08E 

01 

3.8846 

00 

0,000 


-4.2331: 

02 

0,000 


0.000 


0,000 


6,6046 

02 

1.039E 

01 

5,2296-03 

0,000 


0,040 

3.519E 

01 

4.195E 

00 

5.571E 

00 

-4.879E 

02 

0,000 


0,000 


0,000 


6.05«e 

02 

U112E 

01 

5.64BE-03 

1.476E 

01 

7.500E-03 

3,520? 

01 

4,212? 

00 

5.546E 

00 

-4.880E 

02 

o.ooo 


0,000 


0,000 


6.857? 

02 

1.116? 

01 

S.6/06-03 

1,479? 

01 

7,4676-03 

3.555? 

01 

5.160E 

00 

4,11 IE 

00 

-5.004E 

02 

O.OuO 


0,000 


0,000 


7.209E 

02 

1,373? 

01 

6,9746*03 

1,090? 

01 

5,5356*03 

3.S86E 

01 

S.069& 

00 

2.825? 

Ou 

-5.203? 

02 

•5.5966 

02 

•5,594? 

02 

0.000 


7,529? 

02 

1.34J? 

01 

6,8246-03 

7.487E 

00 

3,8036*03 

3.606E 

01 

S.OOOE 

00 

3.889E 

00 

•5,3316 

02 

•5,65/E 

02 

-5.6S7E 

02 

0,000 


f .729? 

02 

1.325? 

01 

6,7326-03 

1,031? 

01 

5,2376*03 

3.6«6? 

01 

4,227t 

00 

6.10OF 

00 

-5,512b 

02 

•5,7456 

02 

=5.795? 

02 

o.uoo 


8,164? 

02 

1.120? 

01 

5,6926=03 

1.638E 

01 

8,3206*03 

3« 701 e 

01 

5,290E 

00 

9.070E 

00 

“5,729fc 

02 

-8.122? 

02 

•5.977E 

02 

•1,451? 

01 

8.726E 

02 

1.402E 

01 

7,1226-03 

2.404E 

01 

1.221E-U2 

3,732? 

01 

5,000? 

oo 

1.079E 

01 

-5,833? 

02 

•6,2846 

02 

-6,0906 

02 

•1.936? 

91 

9,063? 

02 

1.325? 

01 

6,7326-03 

2,859? 

01 

1,4526*02 

3,803? 

01 

4,3506 

00 

1.44SF 

01 

■6.010? 

02 

•8.6336 

02 

-6.356E 

02 

•2,995? 

01 

9,8346 

02 

1.133? 

01 

5,857E*03 

3.830E 

01 

1,9466-02 

3,83uE 

01 

8.073E 

00 

1,609? 

01 

■6,064? 

02 

-6,830? 

02 

•6.483E 

02 

•3.463E 

01 

1,0186 

03 

2,140? 

01 

1,0876-02 

4,264? 

01 

2,166E-02 

3,873? 

01 

1,207? 

01 

1.756E 

01 

•6.2816 

02 

•7.0676 

02 

•6,6616 

02 

-4,0606 

01 

1,0646 

03 

3.410E 

01 

It7326-92 

4,655? 

01 

2,3656-02 

3,8 01E 

01 

W363E 

01 

1.7B0E 

01 

*b.320E 

02 

•7•106E 

02 

•6,6916 

02 

•*.1556 

01 

1.0726 

03 

3,613? 

01 

1,8356-02 

4.718E 

01 

2.397E-02 

3,90[E 

01 

1,5946 

01 

1.766E 

01 

-6,433? 

02 

•7,2276 

02 

•6.783E 

02 

-4,441? 

01 

1.094E 

03 

4,225? 

01 

2,1466-02 

4,6806 

01 

2,3776-02 

3j932E 

0.1 

1.869E. 

01 

1.7426 

01 

*6,6456 

02 

.-7,431? 

02 

•6,9426 

02 

•4.09JE. 

PI 

1.139? 

03 

.M.954E 

01 

2.5176-02 

4,6.18? 

01 

2.3466*02 

3,95oE 

01 

2.022E 

01 

1,312? 

01 

•6,773? 

02 

*7,5302 

02 

•7.035E 

02 

■5.J50E 

01 

1.150? 

03 

5.360? 

01 

2,7236-02 

3.4766 

01 

1.7666*02 

3,98iE 

01 

1,S00E 

01 

5.375E 

00 

•7,052? 

02 

•7,771? 

02 

•7,2116 

02 

•5.596E 

01 

1,187? 

03 

4,7706 

01 

2,4236*02 

l.42$E 

01 

7,237E*03 

.o.ooo? 

01 

1.669? 

01 

3.1236 

oo 

-7,2226 

02 

•7.906E 

02 

*7,3216 

02 

-5.853E 

01 

1,209? 

03 

4,424? 

01 

2,2476*02 

U356E 

01 

6,898fc*03 

4»0 U 0E 

01 

t.978£ 

01 

4,580? 

00 

•7,5876 

02 

•6,213? 

02 

•7.571E 

02 

■6.425E 

01 

1.2566 

03 

5,2426 

01 

2,6636-02 

1,214? 

01 

6,1676*03 

4,04;E 

01 

1.986E 

01 

4,567? 

00 

•7.596E 

02 

•8.221? 

02 

•7.5776 

02 

•6,460? 

01 

1,2576 

03 

5,2636 

01 

2.6736*02 

1.210E 

01 

6.146E-03 

iU 

.2,jt81£ 

ai_ 

-3U45E 

00- 

•8.601E 

02. 

•9.0746 

02 

•8,205? 

02 

•0.668E 

01 

3.3636 

03 

7,1056 

01 

3,6096=02 

B,86ft? 

0.0 

-4,503S-O3 

0.147E 

01 

2.731E 

01 

3.256? 

00 

•8,688? 

02 

•9.146? 

02 

•8.254? 

02 

•6,919? 

01 

1,371? 

03 

7,238? 

01 

3.6776-02 

8,630? 

00 

4,3846=03 

4,15oE 

01 

2,827? 

01 

5.227E 

00 

-8,841? 

02 

•9,288? 

02 

•6.350? 

02 

•9,365? 

01 

1,3866 

03 

7.494? 

01 

3,6076-02 

1.385? 

01 

7,0386*03 

4.£(itE 

01 

2.066E 

01 

2.034? 

01 

-9.323E 

02 

•1.Q53E 

02 

=9,154? 

02 

-1.396E 

02 

1,501? 

03 

5.476E 

01 

2,7826*02 

5,392? 

01 

2,7396-12 

4,4096 

01 

4,374g 

01 

4.608E 

01 

•8,934? 

02 

-1.317E 

03 

•1.0736 

03 

•2.436E 

02 

1.6996 

03 

1.1596 

02 

5,8906-02 

1.221? 

02 

6.205E-02 

4 • 4 31E 

01 

4.67BE 

01 

4.809E 

01 

•8,8976 

02 

■1.3386 

03 

•1.096? 

03 

•2,620? 

02 

1.7256 

03 

1.240? 

02 

6,2986-02 

U274E 

02 

6,4746=02 

4»tf 8jE 

Cl 

5,3706 

01 

5,265? 

01 

«8,830? 

02 

•1,4/96 

03 

■1.140E 

03 

•3.305? 

02 

1,785? 

03 

1,4236 

02 

7.2306=02 

1,395? 

02 

7 ,.088£*.U2 

4.4Bi? 

01 

5,370? 

01 

5,274E 

01 

-8,9296 

02 

-1,482E 

03 

•1.149E 

03 

•3,323? 

02 

1,786? 

03 

1.4256 

02 

7,2416-02 

1.S90E 

02 

7,1016-02 

4.625E 

01 

6.S87E 

01 

6.615? 

01 

•7,7546 

02 

•1.976? 

03 

•1,3036 

03 

•6.736? 

02 

1,9636 

03 

1.7466 

02 

8,8686*02 

1,753? 

02 

8,9066-02 

4.620E 

01 

6.5956 

01 

6,6246 

01 

•7,7446 

02 

•1.960E 

03 

-1.S04E 

03 

•6,766? 

02 

1.964E 

03 

1.740E 

02 

8,8796=02 

1.7S&E 

02 

8,91.96=02 

4,73lE 

01 

7.476E 

01 

7.602E 

01 

•6,0306 

02 

•2,3976 

03 

■1.411? 

03 

•9.066E 

02 

2,0946 

03 

1.98 IE 

02 

1,0076*01 

2,015? 

02 

1,0236*01 

4.7S3E 

01 

7.473E 

01 

7,625? 

01 

•5,999? 

02 

•2.4076 

03 

•1.413? 

03 

•9,9406 

02 

2.097? 

03 

1,9816 

02 

1,0066-01 

2,021? 

02 

1,0276*01 

4.8UE 

01 

7,3b5E 

01 

6.176E 

01 

• 4,347.6 

02 

•2.7-oOE 

03 

■1.489? 

03 

-1.210? 

03 

2,19«£ 

01 

1,952? 

02 

9,9166*02 

1.690? 

02 

8.584E-02 

4, S77C" 

01 

5.S05E 

01 

5.305? 

01 

•2.546E 

02 

*2,928? 

03 

-1.553? 

03 

-1,375? 

03 

2.2776 

03 

1,406? 

02 

7,1426-02 

1,4066 

02 

7,1426*02 

4.678E 

01 

5.2896 

01 

3.289? 

01 

•2.S20E 

02 

•2,931? 

03 

-1.5546 

03 

•1.377E 

03 

2.2786 

03 

1.4026 

02 

7,1206-02 

1.402? 

02 

7,1206*02 

4,93l£ 

01 

4.4J5E 

01 

-4.435E 

01 

•1.177E 

02 

•3.097E 

03 

•1.604E 

03 

•1.493E 

03 

2.345E 

03 

1.17SE 

02 

B..97 QEn-02 

1 • 1756. J12 

5,97 0E-Q2 

S.072E 

01 

2,957s 

01 

2.957? 

01 

1,556? 

02 

*3*4fl3£ 

03 

-1.7306 

03 

•1.7S3E 

03 

2,5226 

03 

7,8376 

01 

3,9816-02 

7.6376 

01 

3,9816=02 

S.28HE 

01 

2,aOOE 

01 

2.400E 

01 

4.505E 

02 

-3.957E 

03 

-1.906E 

03 

-2,051? 

03 

2.789E 

03 

6,3616 

01 

3,2316*02 

6.361? 

01 

3,2316-02 

5*33gE 

01 

2.349.fi 

01 

2.349E 

01 

5.U2E 

02 

•4.058E 

03 

•1.946? 

03 

-2.113E 

03 

2.8526 

03 

6.2256 

01 

3.1626-02 

6.225? 

01 

3,162£=0S. 

5 • 4 0 7 E 

01 

2.108E 

01 

2,106E 

01 

5,984g 

02 

•4.2U6E 

03 

-2.003E 

03 

-2.203E 

03 

2.948E 

03 

5,586? 

01 

2.638E-02 

5,586? 

01 

2,8386 = 02 

5.403E 

01 

1,R64E 

01 

1.864? 

01 

6.734E 

02 

•4.348E 

03 

•2,0606 

03 

=2,288? 

03 

3,0466 

03 

4.939E 

01 

2.509E-02 

4,939? 

01 

2.5096*02 

5.576? 

01 

1,713E 

01 

1.713? 

01 

7.584E 

02 

•4,5106 

03 

•2.126? 

03 

-2.385? 

03 

3.164E 

1)3 

4.S40E 

01 

2.306E-02 

4.S40E 

01 

_2.3066*02 

5,626? 

01 

1,6326 

01 

1.632E 

01 

9,5146 

02 

«4,568E 

03 

-2.156E 

03 

=2,433? 

03 

3.209? 

03 

4.324? 

01 

2,1976-02 

4,224? 

01 

2,1976*02 

5,63lE 

01 

9.112? 

OO 

1.623? 

01 

9,5606 

02 

•4.5966 

03 

•2.15SE 

03 

-2.438E 

03 

3,216? 

03 

2,415? 

01 

1.2276-02 

4.301? 

01 

2,1656=02 

5.645E 

01 

9.112E 

00 

1,60pE 

01 

9,6656 

02 

•4.616E 

03 

•2.165E 

03 

=2.451E 

03 

3.234? 

03 

2.415? 

01 

1,2276-02 

4,240? 

01 

2,1246*0! 

S,65jE 

01 

1,5876 

01 

1,587? 

01 

9.729E 

02 

-4.627E 

03 

=2,169? 

03 

•2.458E 

03 

3,245? 

03 

4,20b? 

01 

2.1366-02 

4,206? 

01 

2,1366=02 

5,68lE 

01 

1,541E 

01 

i.SflJE 

01 

9,9336 

02 

•4,6866 

03 

=2,1 82E 

03 

■2.484E 

03 

3.280E 

03 

4.085? 

01 

2.0756-02 

4.083S 

01 

2,0756*02 

5,70aE 

01 

1.4J9E 

01 

1.419E 

01 

1,OUSE 

03 

-4.697E 

03 

•2.193? 

03 

-2.504E 

03 

3.309? 

03 

3,7626 

01 

1.9116=02 

3,762? 

01 

1.9116*02 

5,776E 

01 

l,0i9e 

01 

1.029E 

01 

1.041? 

03 

-4.742? 

03 

-2.22SE 

03 

-2,567? 

03 

3.4026 

03 

2.7276 

01 

1.3656=02 

2,7276 

01 

1,3856*02 

5.678E 

01 

6,037fc 

00 

6.037E 

00 

1,060? 

o3 

•9.916E 

03 

-2,267? 

03 

-2.650E 

03 

3.532? 

03 

1.600? 

01 

8,129£=o3 

1,600b 

01 

8,1296-03 

6.079E 

01 

1,3206 

01 

1. J2uE 

01 

1,062? 

03 

-3,13JE 

03 

-2,343? 

03 

-2.810? 

03 

3,7906 

03 

3.498? 

01 

1,7776-02 

3,490? 

01 

1.7776*02 

6 • 221 £ 

01 


01 

1.09OF- 01 

1,062? 

03 

-5,323? 

03 

-2.405E 

03 

-2.918E 

03 

3,9726 

03 

4.479E 

01 

2,2756*02 

4.479E 

01 

2.2756=02 

6,468E 

01 

2,0l2E 

01 

2.012? 

01 

1,0626 

03 

•5,666? 

03 

-2.5S8E 

03 

-3.108? 

03 

4,2896 

03 

5.332E 

01 

2i709E-U2 

5.332? 

01 

2,7096*02 
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REAPING S 0v)7l b!_U(,K = .157 TIRE a 248,736 >iACb 


PI a (42,749 


= zvd.j 


PAGt 3 


P T h GAMKA hGLM SONV hAL M 

COMBUSTOR 0 3b 31 7 ' 

58,785 97,965 3184 560,6(1245) l,28o6 19.799 32uB 

58,785 6,037 1631 »87,6( 596) 1,3600 19,801 2306 2,039 

CORBUsTOP 0 39 32 6 

60.795 53.000 «091 557,6(1628) 1,2308 20,601 309? 

60.795 13.200 3060 7b.«(1176) 1.67c,9 20,637 3078 1,590 

COMBUSTOR 0 00 33 0 

62,215 09,732 0380 551,2(1750) 1,2117 20.688 3556 

62,215 16,900 3592 102,6(1390) 1,2509 20,962 32b0 1,365 

CUR8U$T|)R 0 «1 30 0 

60,679 44.403 <|6i0 538,1(1853) 1.1886 21,130 3592 

60,679 20,120 0061 216,2(1597) ;,2169 21,255 3002 1,180 

C0RBUST0R 0 02 35 0 

65.055 00,816 0676 535.6(1800) 1,1808 21,198 3599 

65,055 20,503 0213 25o,7(1660) 1,2009 21,330 3000 1,096 

C0HBU8T0R REGFN «3 36 21 

65,055 00.816 4705 567.6(1912) 1,1762 21.160 3621 

65,059 23.229 0372 307.1(1738) U)900 21.287 3092 0,990 

NOZZUE *£ 00 37 5 

87.291 00,816 0676 935.6(1860) 1.1808 21,198 3599 

87.29} 1,200 2378 *607,7( 860) },2910 2),027 2669 2,830 

NOZZLE PO 05 36 5 

87.291 00.8J6 4676 535,8(1860) 1,1808 21,198 3599 

87.291 0,377 J817 *63},7( 640) 1,3149 21,027 2355 3,513 

NOZZLE At REGEN 06 39 5 

87.291 00,616 0703 587,8(1912) 1,1762 21.160 3621 

87.291 1,226 2455 *575,9( 895) ;,2885 21.027 2709 2,817 

NOZZLE PO KEGEN 07 00 5 

87.291 00.816 4705 587.80912) 1,1762 21,160 3621 

87.291 0,377 1869 «8U,4( 665) 1,312« 21.027 2386 3,507 

FICTive CQMBUSTR 67 60 0 

65.055 194.-299 5232 535.6(2125) 1.1793 21.707 3759 

65.Q55 0,377 1447*1217,9( 492) 1,3286 21,970 2066 0,«9i 

FICTIVE NOZZLE 68 61 0 

87.291 27.102 «6q5 503,7(1847) 1,1768 21,195 3569 

87.291 1,458 2675 »R8o,g( 987) 1,2806 21,o27 2319 2,094 


Vf L 8 -/A * A/AC NON | K I, IyAl. Phi ETAC 

5722 2,722 0.27145 26,259 0.3777 5250 24,137 200.1 1.33 0,24 

4907 2.666 0.26090 26,259 A,3650 52J9 21.022 199.S 1,33 0,05 

4520 2.667 0,28051 26,259 0,3553 5226 20.268 199,1 1,33 0,53 

4013 2,886 0,27346 26,259 0.J749 5208 17,057 196,3 1,33 0,61 

3777 2,896 0,25425 26,259 0,4032 5205 14,925 198,2 1,33 0,63 

3470 2,907 0,25425 26,259 0,0032 5231 13.711 199,2 1,33 0,63 

7565 2,896 0.05293 26,25? 1,9371 6769 6,222 257,8 1,33 0,63 

8272 2.896 0,0238? 26,259 0.3045 7168 3,062 273.0 1.33 0,63 

7631 2.907 0,O52?3 26.259 1,9371 6837 4,276 260.4 1,33 0.43 

8367 2,907 0,02342 26,259 4,3700 7252 3,045 276.2 1,33 0.63 

9368 2,757 0,03473 26,259 2.9520 7931 5.056 302.0 1.33 1.00 

7030 2,927 0,05293 26,259 1,9371 6458 5.782 245,9 1.33 0,63 
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READING s 

0071 BtOCK 

a 157 -TIME = 

246,738 MAC” 6,0 

■ Pi a 

! /“£,'7“9 1 

T a 2917,3 







\ 


P 

1 

H 

GAMMA 

MOC-T 

SONV 

M.ACH 

VtL 

8 

A/A 

* 

A/AC 

M/M1H 

u 

IVAC 

PHI 

MAC 


COMBUSTOR 

0 

19 

12 21 
















<•7.310 

94.11“ 

237“ 

603,6C 769) 

1,322“ 

22,783 

2617 













<•7.310 

75.391 

2249 

559,If 724) 

1.3267 

22,783 

2551 

0,586 

1496 

2.290 

0.75463 

25,736 

0.1332 

3768 

17,540 

146,4 

0,67 

0,00 


COMBUSTOR 

0 

20 

13 21 
















<•7.335 

94.J83 

23o* 

601.4C 766) 

1.3227 

22.777 

£613 













“7.335 

75,489 

2241 

5S8.9C 722) 

1,3270 

22.777 

2548 

0.565 

14“ 1 

2,289 

0.75378 

£5.738 

0,1333 

3771 

17.471 

146,5 

0,67 

0,00 


CON8U87o« 

0 

21 

14 S 
















“S.ito 

90.229 

2763 

592,Of 902) 

1,3042 

23.158 

£781 













“fl.uo 

68.705 

2592 

529,4( 840) 

1.3099 

23,158 

2700 

0,656 

1770 

2.537 

0,70316 

25,738 

0,1429 

3931 

19,342 

152.7 

0,67 

0,14 


combustor 

0 

22 

15 9 















“fl.775 

8 1 ,767 

2615 

6“2,3(1013) 

1.3150 

19,£24 

£982 













“8.775 

53,047 

235S 

531,3( 903) 

1.3239 

19,224 

2840 

0,830 

2357 

2,606 

0,66059 

26,259 

0.1552 

4032 

24,198 

153,6 

1.33 

0,09 


COKBUSTOR 

0 

23 

16 2 
















“6.785 

61.670 

2620 

b“2.2(1015) 

1,3146 

19,229 

2985 













“6,785 

52,806 

2359 

530,5( 905) 

1.3237 

19,229 

2841 

0,832 

2365 

2,687 

0,65973 

26,259 

0,1554 

4035 

24,246 

153,7 

1,33 

0,09 


COMBUSTOR 

0 

24 

17 4 













“9.315 

77.943 

2881 

635,9(1122) 

1.3026 

19,436 

309B 













“9,315 

“4.346 

2522 

480,if 968) 

1.3147 

19,437 

2912 

0,958 

2790 

2.722 

0,61700 

26,359 

0,1662 

4165 

26,754 

158.6 

1,33 

0.15 


COMBUSTOR 

0 

25 

16 4 















50,75a 

72,982 

3182 

621,2(1246} 

1.2BB2 

19,699 

3216 













50,785 

29.569 

2588 

360.fa( 990) 

1,3083 

19.700 

2923 

1.235 

3611 

2,758 

0.52586 

£6,259 

0,1950 

4424 

29.511 

168,5 

1.33 

0,22 


COMBUSTOR 

0 

26 

19 5 















52.655 

64,558 

3559 

603.2(i“04) 

1.2687 

20,043 

3347 













52.855. 

29 , 000 . 

2964 

289,0(1099j 

1.2934 

20 ■ 04.9 

3031 

1.308 

3965. 

.2,799 

0,43100 

26,259. 

0,2379 

4698 

26,556 

178,9 

J.3J3 

0,3.1 _ 


combustor 

0 

27 

20 0 















53.325 

62.612 

3660 

599,3(1447) 

1,2631 

20,137 

337B 













53,125 

23.487 

2961 

279,9(1139) 

1,2865 

20,146 

3069 

1,303 

3998 

2.809 

0,41339 

26,259 

0,2460 

- 4755 

25,684 

181.1 

nil 0.33. 

^CUMBUaTOR 

^©54,075 

0 

28 

21 4 















61,294 

3721 

393,7(1472) 

1.2595 

20.201 

3396 













5“,07-5 

21.079 

2959 

244.1(1136) 

1.2876 

20,211 

3061 

1.366 

4182 

2,814 

0.36967 

26.259 

0,2631 

4B34 

25.328 

184.1 

1.33 

0,35 

8§ 
k) jS? 

combustor 

0 

29 

22 3 













5“.fl35 

60,674 

3719 

588,3(1480) 

1,2582 

20.227 

3401 












54,635 

18.637 

2902 

204,7(1111) 

1.2892 

20,238 

3032 

1,445 

4381 

2*616 

0.36849 

26,25.9 

0,2782 

4904 

25.068 

186,7 

1,33. 

.0,35 

to 2 

combustor 

0 

30 

23 4 















55.760 

58,834 

361“ 

582,1(1511} 

1,2536 

20,304 

3422 












55,760 

17.131 

£934 

176,3(1122) 

4.2669 

20.319 

3039 

1,483 

4506 

2.825 

0,54599 

26,259 

0,2963 

4978 

24,230 

IB.9,6 

1,33.0,17 

wf $9 

COMBUSTOR 

0 

31 

24 5 














56.260 

“7,193 

4290 

579,1(1715) 

1,2195 

20,744 

3541 












56.560 

16,316 

3506 

-183,6(1360) 

1.2570 

20.602 

3245 

1,371 

4449 

2.871 

0,27674 

26.259 

0,3676 

5168 

19,271 

196,6 

1.33 

0,49 


COMBUSTOR 

0 

32 

25 5 
















56,315 

52,446 

3957 

578.8(1572) 

1.2441 

20,438 

3461 













56.315 

12.670 

£941 

104,8(1122) 

1.2844 

20,463 

3029 

1,608 

4870 

2,843 

0.27785 

26,259 

0,3690 

5172 

21,030 

197,0 

1.33 

0.41 


COMBUSTOR 

0 

33 

26 3 














56,455 

52,291 

3967 

578,1(1576) 

1,2“35 

20,448 

3“63 













56,455 

12.556 

2945 

101.3(1124) 

1.2841 

20,473 

3031 

1.612 

4884 

2.644 

0.27566 

26.259 

0,3717 

5182 

20,940 

197,1 

1.33 

0.-41- 


combustor 

0 

34 

27 6 













56,535 

“7,961 

4280 

577.6(1711) 

1.2204 

20.738 

3539 













56,535 

15,669 

3 “65 

168.4(1342) 

1.2590 

20,795 

3229 

1,401 

4526 

2.869 

0.27894 

26.259 

0,3675 

5187 

19,618 

197.5 

1,33 

0,.49 


combustor 

0 

35 

28 3 











56,815 

“8,517 

4271 

576,2(1707) 

1,2212 

20,732 

3537 












CO 

56,815 

15.412 

3426 

154,4(1326) 

1.2608 

20,789 

3214 

1,429 

«5“4 

2.867 

0.27802 

26,259 

0,3688 

5205 

19.850 

198,2 

1.33 

0.49 

CUMBUSTOR 

0 

36 

29 4 










57.0“1 

So,280 

4177 

576,0(1666) 

1,2286 

£0,647 

3515 













57,041 

14.194 

3251 

124,5(1251) 

1.2695 

20,692 

5149 

1.508 

4748 

2,859 

0,27760 

26,259 

0,3693 

5216 

20.483 

198,7 

1.33 0.46 


COM8USTOR 

0 

37 

30 6 













57.765 

59,716 

3784 

671,4(1498) 

1,2552 

?0,£98 

54H 













57,765 

10,290 

2581 

28,1( 972) 

1.2993 

20,312 

2865 

1.820 

^5214 

21618 

0,27319 

26,259 

0.375J 

5244 

22,136 

199,7 

1.33 

0,37 
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‘■'tAJlhi S • fO = lb? tiff S th-.Ji' t.O PI s /V.im Tl s ^ ^. s 

SA-'JJ ( ftF-„M|,9. ANCt 

s g f V A R ¥ ft E P II h T 

P T H GAMMA MfL w I SHN'V MACH VEL S ft/A ft A/AC 

ftlSD TUNNEL IDS 

0,000 702,709 2917 605,31 771) 1.2459 26,698 2550 

0,000 0.377 390 -35,51 90) 1.3966 26,897 9 6 8 6.02R 5637 I.B2U 0,10572 2b,220 0,93)0 

SPIKE TIP us . 205 

0,600 16,125 2917 605,31 771) 1,2958 28,697 2550 

O',600 16.M50 2853 626,11 753) 1.2978 26.69/ £520 0,388 980 2,»/5 0.10572 26,220 0,93)0 

WIND TUNNk.L 3 0 0 

0.000 7«2,/u9 2917 665.3C 771) 1.2959 2o,ri9b 2550 

0,000 0.381 391 -35,61 99) 1,3966 26,69) 970 6,016 5835 1,620 0.1065} 25,009 0,9310 

SPIKE TIP «8 000 

0.600 16,125 29;7 ©05.31 771) 1,2958 28,697 2550 

0.600 16.025 2852 625.bt 752) t.29/9 26.89? 2520 0,392 989 2,o75 0.10651 25,009 0,9310 

INLET THROAT 500 

OO.OO0 190,299 2809 612,71 739) 1,2993 26,d97 2506 

00,000 17,610 1565 259,81 389) l,3«o9 26,697 19 q3 2,208 0202 1,90} U,6BO?0 25,220 0,1110 

INLET UPNR8K 603 

OQ.000 190,299 2809 612.71 7J9) 1,2993 28,697 2506 

40,000 15,011 1502 203,01 372) l, 3 «BO 28,897 1867 2,30« OJOl 1,901 0,80385 25 j220 0,1225 

inlet onnrsk zoo 

00,000 107,581 2809 612,?( 739) 1,2993 28,897 2506 

00,000 90,036 2698 579,91 707) 1,3028 28,697 2059 0,521 1262 1.901 0,80385 25,220 0,1225 

COMBUSTOR 0810 

•00,010 193,912 2809 612,71 739) 1,2993 28,897 2506 

OO.Oio 17.630 1566 £60,21 389) l,3“o9 £8,897 1900 2.206 0200 1,901 0,68013 25,220 O.mo 

COMeU8TUR 0920 

01,310 158.785 2747 609,31 736) 1,2997 28,897 2501 

01,310 20,001 U03 297,01 026) 1,3381 26.69/ i960 1,997 3953 1.913 0.88571 25,220 0.1112 

COMBUSTOR 0 ltt 3 0 

01,375 156,702 2796 609,01 736) },2997 28,89/ £501 

41,375 20,660 1713 £99.91 029) 1,3376 28,897 1986 1,981 5933 1.910 Q.B8705 25.220 0.1110 

COMBUSTOR 0 11 0 0 

01,500 152,096 2790 606,51 735) 1,2998 28,897 2500 

01,500 £1.116 1733 305.01 03«) 1,3367 26,697 1997 1,951 3895 1.916 0.88726 25,220 0.1110 

COMBUSTOR 0 12 5 3 

02,060 138,001 2778 605,51 730) 1,3003 28,697 6«93 

02,060 . 22,566 1790 326.91 050) 1,3303 26,697 2027 1,855 3760 1.921 0,87650 25,220 0,1121 

COMBUSTOR 0 13 6 8 

00,095 100,850 2703 593,11 720) 1,3010 28.897 2075 

00,095 20.376 1717 301,01 030) },337S 28,697 1966 1,923 3823 1.916 0,80635 25,220 0.1161 

COMBUSTOR 0 10 7 9 

«0,310 l«l,O30 2737 59J.51 7l«) 1,3016 26,897 2076 

00.310 £0.198 1708 298,01 028) 1.3379 26,897 1983 1.931 3829 1.915 0.84667 25,220 0,1163 

COMBUSTOR 0 15 8 21 

00,800 102.676 2721 586,71 71«) 1,3021 26,89? 2069 

O0.800 )4,6i)d 1680 242,01 021) 1,3340 28.697 19/0 1,950 3800 1,412 0,8«357 25.220 0,116/ 

COMBUSTOR 0 16 9 13 

40,810 102,913 2721 566,61 710) 1,3021 28.697 2069 

00,810 19./60 1663 291,61 «21) 1,3390 28,897 1969 1,951 3602 1,912 0,64358 £5,240 0,1167 

COMBU5T0P 0 17 10 19 

06,250 43.209 2067 620,11 6U) 1.3186 22,820 2662 

06,250 6h,009 2267 508,9( 731) 1,325« £2.»20 2559 0,737 1687 2.300 0,81152 25./38 «,U38 

COM0USTUR 0 18 11 2 

“6,260 93.250 £065 619.91 801) l,3167 22,623 2661 

“6,260 66.097 2267 509,11 730) 1,323“ 22.623 2558 0,736 1883 2.300 0,81162 25.738 0,l£39 


{ f 

MOM f M 0 IVAC Phi fcTAC 
0665 9.589 185. (1 

0690 1,6)1 186,1 

0700 9,659 185,0 

0700 1,637 185,0 

3796 57,706 150,6 
3803 53.730 152,0 
3603 16,021 152,0 
3795 57,710 150,5 
3660 54,012 145,9 
3670 54,217 105,5 
3653 53,700 100,8 
3589 51,336 102.3 
3603 50.006 14£,.9 
3603 50,396 102,9 
i 602 50,300 102,8 

3602 50.360 102,6 

3603 23.8Q2 140,0 0,67 0,0£ 
360“ 23,737 100,0 0,67 0,02 



Reading 71 
t = 248.74 sec. 
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READING = 0071 BLOCK =111 TIKE = 207.338 MACH 


,0 Pt = 7«»,749 TT = 2909.8 
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RAMJET performance 


engine performance 


inlet 


CALCULATED THRUST........ 1301. (LBF) 

MEASURED THRUST. i322. (LBF) 

CALCULATED SPECIFIC IMPULSE. 1592. (LBF-SFC/L8M) 

MEASURED SPECIFIC IMPULSE,..... 1617. (LBF-SpC/LBM) 

CALCULATED THRUST COEFFICIENT. 0.5306 

MEASURED THRUST COEFFICIENT. 0.5389 


REGENERATIVE-COOLED engine PERFORMANCE 
calculated 


STREAM THRUST. 6153. 

NET THRUST.. 1473, 

SPECIFIC IMPULSE. 1801. 

THRUST COEFFICIENT. 0.6005 


(LBF) 

(LBF) 

(LBF-SpC/LBM) 


ANGLE OF ATTACK ..... 

MASS FLOW RATIO........... 

ADDITIVE ORAG COEFFICIENT. 

LIMITING PRESSURE RECOVERY EFFICIENCY..,. 

DELTA PT2... 

TOTAL PRESSURE RECOVERY - SUPERSONIC...,. 

TOTAL PRESSURE RECOVERY - SUBSONIC. 

INLET PROCESS EFFICIENCY - SUPERSONIC.... 

INLET PROCESS EFFICIENCY - SUBSONIC. 

KINETIC ENERGY EFFICIENCY - SUPERSONIC... 
KINETIC ENERGY EFFICIENCY - SUBSONIC..... 

ENTHALPY AT PO - SUPERSONIC.............. 

ENTHALPY AT PO - SUBSONIC. 


3.000 (DEGREES) 


0.9317 

0.0053 

0.1426 

0.1175 (PSD 

0.2S84 

0.1449 

0.8707 

0.8989 

0.9035 

0.8685 

3.01 (RTUA.BM) 
26.74 (BTuABM) 


MOMENTUM AND FORCES 


COMBUSTOR 


INLET FRICTION ORAG... 

INLET MOMENTUM CHANGE......;... 

COMBUSTOR FRICTION DRAG.,..,.. 

COMBUSTOR STRUT DRAG. 

COMBUSTOR MOMENTUM CHANGE... 

NOZZLE FRICTION DRAG,...,.. 

NOZZLfe STRUT DRAG.’.;... 

nozzle momentum change..,.. 

NOZZLE PRESSURE INTEGRAL. 

EXTERNAL FRICTION DRAG. 

EXTERNAL PRESSURE INTEGRAL.......... 

TOTAL EXTERNAL DRAG..... 

TOTAL STRUT DRAG,..,.. 

CAVITY FORCE.... 

CALCULATED LOAD CELL FORCE.;. 

MEASURED LOAD CELL FORCE.. 

FUEL VACUUM SPECIFIC IMPULSE 0.0 


128.1 (LBF) 
-881.4 (LBF) 
239,8 (LBF) 
-3.78 (LBF) 
998. (LBF) 
42.56 (LBF) 
-6..00 (LBF) 
1165, (LBF) 
1228. (LBF) 
67.51 (LBF) 
-1023. (LBF) 
-1091. (LBF) 
-3.78 (LBF) 
-1328. (LBF) 
-1117. (LBF) 
-1095. (LBF) 


FUEL-AIR RATIO. 0.0324 

EQUIVALENCE RATIO..... 1.048 

COMBUSTOR EFFICIENCY. 0.641 

TOTAL PRE5SURE RATIO. 0.1947 

COMBUSTOR EFFECTIVENESS. 0.6947 


INJECTOR DISCHARGE COEFFICIENTS 0.7386. 0.6834, 0.7913, 0.6928 


NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0.9631 

N07ZLE COEFFICIENT - . 0.8871 

PROCESS EFFICIENCY. 0.9359 

KINETIC ENERGY EFFICIENCY. 0.9186 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE. 

SPIKE TRANSLATION..... 

inlet throat.;.;;. 

COWL LEADING EDGE..... 

NOZZLE SHROUD YrAILING EDGE,..,,...,.,... 

NOZZLE PLUG TRAILING EDGE. 

STRUT LEADING EDGE..,..i. 

STRUT TRAILING EDGE.... 

combustor exit... 


34,884 (IN) 
0.3168 (IN) 
40,400 (IN) 
,35.201 (IN) 
73,541- (IN) 
87,393 (IN) 
56.457 (IN) 
65.057 (IN) 
65,057 UN) 


INJECTORS 

1A 

IB 

1C 

2A 

2C 

3A 

38 


STATION 

40.400 

41.302 

44.300 

48.777 

46.250 

54.067 

56.252 

44.802 


D 

E 























































READING x 0071 BLOCK = 111 TIME = 207.338 MACH 6.0 PT = 7*12,749 TT = 2909,8 
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X DDRAG CORAG CF HC 


4.040E 01 
4.041E 01 
4.130E 01 
4.131E 01 
4,13flE 01 
4.150E 01 
4.246E 01 
4.4106 01 
4.431E 01 
4.480E 01 
4.481E 01 
4.625E 01 
4.626E 01 
4,7316 01 
4.734E 01 
4,SHE 01 
4.878E 01 
4.879E 01 
4.932E 01 
5.073E 01 
5.283E 01 
5.333E 01 
S,408E 01 
S.484E 01 
5.576E 01 



CO 

CO 

Co 


5.626E 01 
S.632E 01 
5.6**6E 01 
S.654E 01 
5.682E 01 
5.704E 01 
5.777E 01 
5,879E 01 
6.080E 01 
6.222E 01 
6.468E 01 
6.506E 01 
6.510E 01 
6.530E 01 
6,696E 01 
6.763E 01 
6.840E 01 
6.912E 01 
6.973E 01 
7.068E 01 
7,HIE 01 
7.264E 01 
7.279E 01 
7.354E 01 
7.354E 0l 
7.487E 01 
7.772E 01 
8.162E 01 
8.443E 01 
8.729E 01 
8.729E 01 


1.281E 02 
1.756E-01 
1.672E 01 
1.754E-01 
1.107E 00 
2.070E 00 
1.543E 01 
2.222E 01 
2.531E 00 
S.881E 00 
1,386E-01 
1.736E 01 
1.167E-01 
1.094E 01 
2.803E-01 
7.928E 00 
7.409E 00 
1.147E-01 
5.648E 00 
1.432E ol 
1.9442 01 
4.465E 00 
6.750E 00 
6.720E 00 
7.924E 00 
2.632E 00 
3.893E-01 
1.020E 00 
5.919E-01 
2.063E 00 
1.624E 00 
5.330E 00 
7.833E 00 
1.421E 01 
9.582E 00 
1.642E Ql 
2.208E 00 
2.276E-01 
1.157E 00 
1.008E 01 
3.850E 00 
4.082E 00 
3.298E 00 
2.463E 00 
3.283E 00 
1.308E 00 
4.243E 00 
3.663E-01 
1.533E 00 
2.515E-03 
8.785E-01 
2.099E 00 
2.289E 00 
9.737E-01 
4.223E-01 
0,000 


1.281E 02 
1.283E 02 
1.450E 02 
1.452E 02 
1.463E 02 
1.484E 02 
1.638E 02 
1.860E 02 
1.88SE 02 
1.944E 02 
1.946E 02 
2.119E 02 
2.120E 02 
2.230E 02 
2.233E 02 
2.312E 02 
2.386E 02 
2.387E 02 
2.444E 02 
2.587E 02 
2»781E 02 
2.826E 02 
2.893E 02 
2.961E 02 
3.040E 02 
3.066E 02 
3.070E 02 
3.080E 02 
3.086E 02 
3.107E 02 
3,1236 02 
3.176E 02 
3.255E 02 
3.397E 02 
3.493E 02 
3.657E 02 
3.679E 02 
3.681E 02 
3.693E 02 
3.7946 02 
3.832E 02 
3.873E 02 
3.906E 02 
3.931E 02 
3.963E 02 
3.976E 02 
4.019E 02 
4.023E 02 
4.038E 02 
4.038E 02 
4.047E 02 
4.068E 02 
4.091E 02 
4.100E 02 
4.104E 02 
4.104E 02 


2.380F-03 
2,6G6E”03 
2.778E-03 
2.563E-03 
2.535E-03 
2.5476-03 
2.6026-03 
2,7516-03 
3.0236-03 
3.0356-03 
3.035E-03 
3.3746-03 
2.903E-03 
2,8506-03 
2.9466-03 
2.9026-03 
3,2356-03 
2.841E-03 
2.7776-03 
2.7166-03 
2.7396-03 
2.904E-03 
2.8976-03 
2,883e-03 
2.857E-03 
2.837E-03 
3.002E-03 
2.8446-03 
3.232E-03 
2.995E-03 
2.9746-03 
2.905E-03 
2.756E-03 
2.3736-03 
2.7836-03 
3.0126-03 
3.268E-03 
3.361E-03 
3.3576-03 
3.2046-03 
3.1?3E-03 
3.105E-03 
3.058E-03 
3.027E-03 
2.976E-03 
2.9G1E-03 
2.9J3E-03 
2.9226-03 
2.0E0E-03 
2.849E-03 
2.8826-03 
2.937E-03 
2.8616-03 
2.812E-03 
2.856E-03 
2.8566-03 


4.40SE-02 
3.409C-02 
4.030E-02 
4.293E-02 
4.370E-02 
4,6486-02 
5,4626-02 
7.329E-02 
e»6idE-02 
6,598E-02 
6.5986-02 
5.88LE-02 
6.9966-02 
6.865E-02 
6.621E-02 
6.4826-02 
5.383E-02 
6.1696-02 
5.852E-02 
5.197E-02 
4,4416-02 
4.060E-02 
3.705E-02 
3.504E-02 
3,314E-02 
3.000E-02 
2.459E-02 
2,5616-02 
2.602E-02 
2.7536-02 
2.674C-02 
2.375E-02 
1.637E-02 
2,8106-02 
2.857E-02 
3.163E-02 
2.8B2E-02 
2.913E-Q2 
2,9056-02 
2.184E-02 
1.985E-02 
1.529E-02 
1.253E-02 
1,0746-02 
8.280E-03 
7.630E-03 
6.579E-03 
6.234E-03 
4.364E-03 
4.3S3E-03 
S.352E-03 
7.661E-03 
5.682E-03 
4.689E-03 
6.270E-03 
6.273E-03 
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READING = 0071 BLOCK s 111 TIME = 307*038 

XA8S P-IB P-OB PDA . 

6.468E 01 1.844E 01 1.B44E 01 5.700E 02 

6.506E 01 2.002E 01 1.932E 01 S.700E 02 

6.S10E 01 2.0Q2E Ot 1.941E 01 5.700E 02 

6.530E 01 1.906E 01 1.987E 01 5.700E ,02 

6.696E 01 1.109E 01 8.710'E 00 7.325E 02 

’6.763E 01 7.898E 00 8.887E Op 9.176E 02 

'6.840E 01 4.230E 00 6.840E 00 1.108E 03 

6.912E 01 3.315E 00 4.925E 00 1.230E 03 

6.973E 01 2.540E 00 4.069E 00 1.310E 03 

7.068E 01 1.865E 00 2.735E 00 1.397E 03 

7.111E 01 1.560E 00 2.555E 00 1.427E 03 

7,‘&34E 01 i*460E 00 1.915E 00 1.51SE 03 

7.279E 01 1«450E 00 1.692E 00 1.S22E 03 

7.354E 01 1.392E 00 5.750E-01 1.564E 03 

7.354E 01 1.392E 00 5.690E-01 l.£65E 03 

7,48'7E 01 1.290E 00 0.000 1.S93E 03 

7.772E 01 2.100E 00 O.OOO 1.681E 03 

8.1S2E 01 1.420E 00 0»060 1.736E 03 

8.443C 01 1.110E OO 0.000 1.764E 03 

8.729E 01 1.640E 00 0.000 1.798E 03 

8.729E 01 1.641E 00 0.000 1.798E 03 


MACH (,.0 PT = 742.749 TT = 2909,8 

QQX 0*-IB Q-OB CAWALL 

-S.496E 03 -2.749E n3 -2.747E 03 4.289E 03 

-5.543E 03 -2.765E (l3 -2.777E 03 4.337E 03 

-S,54ae 03 -2.767E 03 -2.7S1E 03 4.342E 03 

-5.572E 03 -;2.776E 03 -2.797E 03 4.368E 03 

-5.754E 03 -2.836E 03 -2.918E 03 4.S83E 03 

-S.818E 03 -2.855E n3 -2.963E 03 4.665E 03 

-5.891E 03 -2.873E 03 -3.018E 03 4.760E 03 

-5.960E 03 -2.886E n3 -3.074E 03 4.848E 03 

-6.017E 03 -'2.895E n3 -3.122E 03 4.922E 03 

-6.095E 03 42.906E 03 -3.189E 03 5.036E 03 

-6.125E 03 -2.910E q3 -3.215E 03 5.088E 03 

-6.202E 03 •2.921E o3 -3.281E 03 5.273E 03 

-6.207E 03 -2.922E ft3 -3.285E 03 S.290E 03 

-6.239E 03 -2.927E (13 -3.312E 03 5.374E 03 

-6.239E 03 -2.927E 03 -3.312E 03 5.375E 03 

-6.301E 03 -2.935E 03 -3.366E 03 5.426E 03 

-6.31SE 03 *3.949E p3 -3.3G6E 03 5.525E 03 

-6.329E 03 -2.964E 03 -3.3&6E 03 S.630E 03 

-6.342E 03 -2.976E n3 -3.366E 03 6.684E 03 

-6.363E 03 *ifr.997E ^l3 -3.366E 03 5.707E 03 

-6.363E 03 -2.997E'n3’ -3.366E 03 5.707E 03 


PAGE 8 

P-IB/PSO P-iIB/PTO P-08/PSO P-OB/PTO 
4.899E 01 2.483E-02 4.899E 01 2.483E-02 

5.320E 01 2.696E-02 S.132E 01 2.601E-02 

S.320E 01 2.896E-02 S.157E 01 2.613E-02 

5.065E 01 2.567E-02 ,5.280E 01 2.676E-02 

2.946E 01 1.493E-02 ,2.314E 01 1.173E-02 

2.098E 01 1.063E-02 2.361E 01 1.197E-02 

1.124E 01 5.695E-03 1.817E 01 9.209E-03 

8.807E 00 4.463E-03 1.308E 01 6.631E-03 

6.748E 00 3.420E-Q3 ,1.061E 01 5.478E-0.3 

4.9S6E 00 2.S11E-Q3 7.266E 00 3.082E-.Q3 

4.144E 00 2.100E-03 6.788E 00 3.440E-03 

3.870E OO 1.965E-Q3 5.C80E 00 2.578E-03 

3.852E 00 1.952E-03 4.4?l*E 00 2.278E-03 

3.699E 00 1.875E-03 1.528E 00 7.742E-04 

3.698E 00 1.874E-03 1.512E 00 7.661E-04 

3.427E 00 l.?3?£-03 0.000 O.Odo 

5.579E OO 2.827E-03 O.COO 0,000 

3.773E 00 1.912E-03 0.000 0.000 

2.949E CO 1.494E-03 0.000 0.000 

4.357E 00 2.208E-03 0.000 0.000 

4.360E 00 2.210E-03 0.000 0.000 
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REAOING = 0071 BLOCK = 111 TIME = 207.338 f'ACH 


,0 PT = 74?.749 TT = 2909.8 


PAGE 


XABS P-IB P-OB PDA QOX Q-1B G-OR CAWALL P-I8/PS0 P-XB/PTO P-O8/PS0 P-OB/PTO 

6.981E-01 1.040E 00 0.000 -4.42QE-01 0.000 0.000 0.000 2.470E-G2 2.763E 00 1.400E-03 0.000 0.000 

1.836E 01 1.040E 00 0.000 -3.463E 01 0.000 0.000 0.000 1.634E 02 2.763E 00 1.400E-03 0.000 0.000 

3.070E 01 2.890E 00 0.000 -1.939E 02 0.000 0.000 0.000 5.053E 02 7.678E 00 3.891E-03 0.000 0.000 

3.S08E 01 3.899E 00 0.000 -4.139E 02 0,000 0.000 0.000 6.804E 02 1.036E 01 5.250E-03 0.000 0.000 

3.519E 01 4.222E 00 5.561E 00 -4.787E 02 0.000 0,000 0.000 6.855E 02 1.122E 01 5.684E-03 1.477E 01 7.487E-03 

3.520E 01 4.239E 00 5.S32E 00 -4.788E 02 0.00b 0,000 0.000 6.858E 02 1.126E 01 5.707E-03 1.470E 01 7.449E-03 

3.555E 01 5.220E 00 3.864E 00 -4.918E 02 0.000 0.000 0.000 7.208E 02 1.387E 01 7.028E-03 1.027E 01 5.202E-03 

3.587E 01 5.031E 00 2.350E 00 -5.131E 02 -3.935C 02 -3.935E n2 0.000 7.530E 02 1.336E 01 6.773E-03 6.243E 00 3.164E-03 

3.606E 01 4.915E 00 3.468E 00 -5.264E 02 -3.979E 02 -3.979E 02 0.000 7.727E 02 1.306E 01 6.617E-03 9.214E 00 4.669E-03 

3.648E 01 4.239E 00 &.899E 00 -5.45BE 02 -4.076E 02 -4.076E <]2 0.000 8.164E 02 1.126E 01 5.707E-03 1.567E 01 7.942E-Q3 

3.701E 01 5.270E 00 6.966E 00 -5.685E 02 -4.445E 02 -4.204E 02 -2.408E 01 8.722E 02 1.400E 01 7.095E-03 2.362E 01 1.207E-02 

3.733E 01 4.93BE 00 1.080E 01 -5.804E 02 -4.606E 02 -,4.284E 02 -3.220E 01 9.064E 02 1.312E 01 6.648E-03 2.S69E 01 1.454E-02 

3.0O3E 01 4.200E 00 1.447E 01 -5.944E 02 -4.969E 02 -4.471E 02 -4.976E 01 9.832E 02 1.116E 01 5.655E-03 3.844E 01 1.948E-02 

3.835E 01 B.005E 00 1.612E 01 -5.994E 02 -5.142E 02 -4.567E p2 -5.759E 01 1.019E 03 2.127E 01 1.078E-02 4.284E 01 2.171E-02 

3.875E 01 1.285E 01 1.758E 01 -6.203E 02 -S.309E 02 -4.714E <12 -6.740E 01 1.064E 03 3.413E 01 1.730E-02 4.671E 01 2.367E-02 

3.882E 01 1.365E 01 1.782E 01 -6.243E 02 -5.432E 02 -4.741E 02 -6.9UE 01 1.072E 03 3.626E 01 1.Q38E-02 4.736E 01 2.400E-0'2 

3.901E 01 1.597E 01 1.765E 01 -6.355E 02 -5.S63E 02 -4.625E o2 -7.381E 01 1.094E 03 4.243E 01 2.1SOE-02 4.668E 01 2.376E-02 

3.933E 01 1.877E 01 1.73SE 01 -6.565E 02 -5.794E 02 -4.980E 02 -8.148E 01 1.130E 03 4.9B7E 01 2.527E-02 4.609E 01 2.336E-02 

3.9S0E 01 2.030E 01 1.313E 01 -6.701E 02 -5.929E 02 -5.073E 02 -8.562E 01 1.150E 03 5.393E 01 2.733E-02 3.487E 01 1.767E-02 

3.982E 01 1.817E 01 5.400E 00 -6.982E 02 -6.193F 02 -5.262E (12 *9.309E 01 1.187E 03 4.827E 01 2.446E-02 1.435E 01 7.270E-03 

4.000E 01 1.694E 01 5.169E 00 -7.153E 02 -6.355E 02 -5.382E 02 -9.732E 01 1.209E 03 4.S00E 01 2.280E-02 1.373E 01 6.959E-03 

4.040E 01 2.078E 01 4.664E 00 -7.533E 02 -6.733E 02 -5.662E ()2 -1.Q71E 02 1.256E 03 5.521E 01 2.798E-02 1.239E 01 6.279E-Q3 

4.04IE 01 2.088E 01 4.6S1E 00 -7.542E 02 -6.743E 02 -S.669E 02 -1.074E 02 1.257E 03 5.546E 01 2.811E-02 1.236E 01 6.262E-03 

4.130E 01 2.945E 01 3.52&E 00 -8.6S2E 02 -7.903E 02 -6.361E n2 -1.543E 02 1.362E 03 7.823E 01 3.964E-02 9.367E 00 4.747E-03 

4.131E 01 2.954E ol 3.513E 00 -8.646E 02 -7.919E 02 -6.369E f)2 -1.550E 02 1.363E 03 7.848E 01 3.977E-02 9.334E 00 4.730E-03 

4.138E 01 3.017E 01 3.431E 00 -8.736E 02 -8.026E 02 -6.423E f)2 -1.603E 02 1.371E 03 8.014E 01 4.061E-02 9.116E 00 4.620E-03 

4.1S0E 01 3.135E 01 S.712E 00 -8,903e 02 -8.236E 02 -6.528E 02 -1.708E 02 1.386E 03 8.329E 01 4.221E-02 1.517E 01 7.690E-03 

4.246E 01 2.6S9E 01 2.348E 01 -9.S01E 02 -1.021E 03 -,7.447E o2 -2.760E 02 1.501E 03 7.063E 01 3.580E-02 6.239E 01 3.16'2E-0'2 

4.410E 01 5.048E 01 5.379E 01 -9.1UE 02 -1.447E 03 -9.524E 02 -4.951E 02 1.699E 03 1.341E 02 6.797E-Q2 1.429E 02 7.242E-02 

4.431E 01 5.360E 01 S.343E 01 -9.081E 02 -1.510E 03 -9.845E «2 -5.2S2E 02 1.725E 03 1.424E 02 7.216E-02 1.419E 02 7.193E-02 

4.480E 01 6.075E 01 5.260E 01 -9.089E 02 -1.664E 03 -1.063E 03 -6.017E 02 1.784E 03 1.814E 02 8.179E-02 1.397E 02 7.081E-02 

4.481E 01 6.071E Ol 5.258E 01 -9.097E 02 -1.668E 03 -1.064E 03 -6.037E 02 1.786E 03 1.613E 02 8.173E-02 1.397E 02 7.079E-02 

4.625E 01 S.559E Ol 5.014E 01 -8.487E 02 -2.160E 03 -1.293E 03 *r0.669E 02 1.963E 03 1.477E 02 7.485E-02 1.332E 02 6.751E*02 

4.626E 01 5.S56E ol S.012E Ol -8.480E 02 “2.164E 03 -1.295E o3 -B.689E 02 1.964E 03 1.476E 02 7.480E-02 1.332E 02 6.748E-02 

4.731E 01 5.182E 01 4.83SE 01 -7.442E 02 -2.S30E 03 -1.451E 03 -1.078E 03 2.094E 03 1.377E 02 6.97?E-02 1.284E 02 6.509E-02 

4.734E 01 5.185E 01 4.830E 01 -7.421E 02 -2.539E 03 -1.455E <i3 -1.084E 03 2.097E 03 1.377E 02 6.981E-02 1.283E 02 6.S03E-02 

4,811£ 01 5.255E 01 4.169E Ol -6.433E 02 “2.796E 03 -1.5&5E <i3 -1.231E 03 2.194E 03 1.396E 02 7.075E-02 1.108E 02 5.613E-02 

4.878E 01 3.599E 01 3.599E 01 -5.243E 02 -3.002E 03 -1.655E n3 -1.347E 03 2.277E 03 9.562E 01 4.846E-02 9.562E 01 4.846E-02 

4.879E 01 3.591E Ol 3.591E 01 -5.224E 02 -3.00SE 03 -1.657E o3 -1.348E 03 2.278E 03 9.540E 01 4.835E-02 9.540E 01 4.63.5E-02 

4.932E 01 3.138E 01 3.138E 01 -4.294E 02 “3.159E 03 -1.726E <l3 -1.433E 03 2.345E 03 8.336E 01 4.225E-02 8.336E 01 4.225E-fe 

5.073E 01 2.557E Ol 01 -2.189E 02 -3.S28E 03 -1.900E -1.629E 03 2.522E 03 6.793E 01 3.442E-02 6.793E 01 3.442E-02 

S.283E 01 2.111E 01 2.1liE 01 3.807E Ol -3.987E 03 -2.127E «3 -1.860E 03 2.789E 03 5.609E 01 2.842E-02 5.609E 01 2.842E-02 

5.333E 01 2.022E 01 2.022E 01 9.180E 01 -9.083E 03 -2.175E <l3 -1.907E 03 2.852E 03 5.373E 01 2.723E-02 5.373E 01 2.723E-02 

5.408E 01 1.SX9E 01 1.8X9E 01 1.661E 02 -4.222E 03 -2.244E n3 *1.97sE 03 2.948E 03 4.832E 01 2.449E-02 4.832E 01 2.449E-02 

S.484E 01 1.612E Ol 1.612E 01 2.326E 02 -4.355E 03 -2.310E fl3 -2.045E 03 3.046E 03 4.284E 01 2.171E-02 4.284E 01 2.171E-02 

5.S76E 01 1.483E Ol 1.483E 01 3.043E 02 -4.506E 03 -2.383E ft3 -2.123E 03 3.164E 03 3.940E Ol 1.997E-02 3.940E 01 1.997E-02 

5.626E 01 1.413E 01 1.413E Ol 4.707E 02 -4.S81C 03 “2.417E 03 -2.164E 03 3.209E 03 3.753E 01 1.902E-02 3.753E 01 1.902E-02 

5.632E 01 7.912E 00 1.405E 01 4.747E d2 -4.588E 03 -2.421E n3 -2.168E 03 3.216E 03 2.102E 01 1.065E-02 3.733E 01 1.892E-0'2 

5.646E 01 7.912E 00 1.385E Ol 4.838E 02 -4.608E 03 -2.429E <)3 -2.179E 03 3.234E 03 2.102E 01 1.065E-02 3.681E 01 1.865E-02 

S.654E 01 1.374E 01 1.374E Ol 4.893E 02 -4.619E 03 -2.433E n3 -2.185E 03 3.245E 03 3.651E 01 1.850E-02 3.651E 01 1.650E-02 

5.682E 01 1.335E Ol 1.335E 01 5.070E 02 -4.656E 03 -2.449E n3 -2.207E 03 3.280E 03 3.547E 01 1.797E-02 3.547E 01 1.797E-02 

5.704E 01 1.256E Ol 1.256E 01 5.196E 02 -4.686E 03 "2.462E <|3 -2.225E 03 3.309E 03 3.338E 01 1.692E-02 3.338E 01 1.692E-02 

5.777E 01 1.005E 01 1.005E 01 S.503E 02 >4,779e 03 -2.498E n3 -2.281E 03 3.402E 03 2.670E 01 1.353E-02 2.670E 01 1.353E-02 

5.879E 01 5.437E 00 5.937E 00 5.682E 02 -4i > 889E 03 -2.543E fl3 -2.346E 03 3.S32E 03 1.445E 01 7.321E-03 1.445E 01 7.321E-03 

6.080E 01 1.017E 01 1.017E 01 5.700E 02 -5.081E 03 -2.610E (13 -2.471E 03 3.790E 03 2.703E 01 1.370E-02 2.703E 01 1.370E-02 

6.222E 01 1.271E 01 1.271E 01 5.700E 02 -5.222E 03 -2.6S4E n3 -2.568E 03 3.972E 03 3.376E 01 1.7HE-02 3.376E 01 1.711E-02 
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READING = 0071 bLOC‘ 


IME * 207.338 MAC! 


PT = 74?.749 rr = 2909, 


PAGE 


p r h gamma molwt sonv mAch 

COMBUSTOR 9 38 3J 4 

57.767 52.297 3578 510.5(1313) 1,2633 21.725 3216 

57.767 10,050 2486 56,7( 871) 1.3024 21,734 2721 1.751 

COMBUSTOR 0 39 32 7 

58,787 91.3832935 506,3(1062) 1.2953 21.161 2989 

58,787 5,437 1472 -59.7( 499) 1.3521 21,161 2162 2.4fel 

COMBUSTOR 0 40 33 6 »' 

60.797 54.337 3560 498,9(1305) 1,2640 21.734 3209 

60.797 10,175 2457 41,8( 860) 1.3033 21.742 2706 1.767 

COMBUSTOR 0 41 34 4 

62.217 49.554 3806 493.5(1402) 1.2495 21.979 3280 

62.217 12,706 2855 85,6(1012) 1.2859 21.997 2881 1.568 

COMBUSTOR 0 42 35 5 

64.681 40.741 4267 483.0(1593) 1.2142 22,484 3393 

64.681 16.441 3709 203,4(1349) 1.2430 22.544 3189 1.,173 

COMBUSTOR 0 43 36 4 

65.057 37,366 4365 481.2(1624) 1.2067 22.369 3406 

65.037 19,671 3902 248,l('l427> 1.2308 22.635 3248 1.052 

COMBUSTOR REGEN 44 37 21 

65.057 37.366 4572 603.5(1714) 1,1926 22.503 3471 

65.057 18.147 4062 328.8(1495) 1,2193 22.610 3300 1.123 

NOZZLE AE 45 3a 5 

87,293 37,366 4365 481.2(1591) 1.2067 22.569 3406 

87,293 1,069 2096 <*502,5( 704) 1.3051 22.674 2449 2.865 

NOZZLE PO 46 39 5 

87,293 37.366 4365 481,2(1591) 1.2067 22.569 3406 

87,293 0,376 1632 “672.3( 535) 1.3265 22.674 2178 3.407 

NOZZLE AE REGEN 47 4o 5 

87,293 S7,36'6 4572 603.5(l7l4) 1.1926 22.503 3471 

87.293 1.137 2285 -430,8( >76) 1.2976 22.674 25^0 2.821 

NOZZLE PO REGEN 48 41 5 

87.293 37,366 4572 603,5(1714) 1.1926 22.503 3471 

87.293 0.376 1761 -625.91 S81) 1,3200 22,674 2256 3„474 

FICTIVE COMBUSTR 68 61 0 

65,057 191,923 5246 481.2(1982) I,l6l9 23.486 3592 

65,057 0.376 1504-1208,5( 501) 1,3152 24,004 20>7 4.426 

FICTIVE NOZZLE 69 62 0 

87,293 27,161 4298 449,7(1596) 1,2072 22.573 3381 

87,293, 1.236 2290 -429.0( 778) 1.2974 22.674 2552 2.598 


VEi S W/A W A/AC MOMTM 0 IVAC PHI ETAC 
4765 2.653 0.27100 26.048 0.3753 4824 20.069 185.2 1.05 0.40 

532? 2.549 0.26927 26.048 0.3777 4834 22.270 185.6 1.05 0.24 

478? 2.647 0,27864 26.048 0.3650 4823 20.709 185.2 1.05 0.40 

4518 2.670 0.28619 26.048 0.3553 4814 20.093 184.8 1.05 0.47 

374(1 2.710 0.27128 26.048 0.3749 4799 15.768 184.2 1.05 0,61 

3415 2.>20 0.25220 26.048 0.4032 4797 13.386 l84.‘l 1,05 0,64 

3708 2.748 0.25220 26.048 0.4032 4876 14.531 187.2 1.05 0.64 

7016 2.720 0.05250 26.048 1.9371 6210 5.724 238.4 1.05 0.64 

7597 2.720 0.02572 26.048 3.9545 6532 3.036 250.8 1.05 0.64 

7194 2.748 0.05250 26.048 1.9371 6388 5.870 245.3 1.05 0.64 

7843 2.748 0.O24GO 26.048 4,1340 6749 2,999 259,1 1.05 0.64 

9195 2.595 0.03394 26.048 2.9963 7733 4,850 296,9 1.05 1.00 

6631 2.741 0.05250 26.048 1.9371 5982 5.410 229,6 1.05 0.64 



READING a 0071 BLOCK = lit TIME 


PAGE 2 


■Sjgf 

II 

ll 


combustor 

46.260 

46.260 

COMBUSTOR 

47,310 

47,310 

COMBUSTOR 

47.337 

47.337 
COMBUSTOR 
48,110* 
48,110 
COMBUSTOR 

48.777 

48.777 
COMBUSTOR 
48.787 
48.787 
COMBUSTOR 
49,317 

49.317 
COMBUSTOR 
50.7g7 
50.727 
COMBUSTOR 

52.827 

52.827 

Sombustor 

53.327 

53.327 
COMBUSTOR 
54.077 
54.077 
COMBUSTOR 
54,837 
54,837 
COMBUSTOR 

55.760 

55.760 
COMBUSTOR 

56.262 

56.262 
COMBUSTOR 

56.317 
56,317 
COMBUSTOR 
56.457 
56.457 
COMBUSTOR 
56.537 
56.537 
COMBUSTOR 

56.817 

56.817 
COMBUSTOR 
57.043 
57.043 


0 25 

74.794 2717 
31,379 22Q5 
0 26 
68,557 2*531 
25.569 2341 
0 27 


0 29 

57,862 3397 
18,189 2623 
b 30 

57.364 3407 
16.125 2565 
0 31 


= 207.338 MACH 6.0 PT = 74?.749 TT s 2909.8 

. H GAMMA molwt SONV MAcH VEl s w/a W a/AC 

12 2 

594,3< 847) 1.3111 23.084 2716 

l482.6t 736) 1.3217 23.084 2559 0.924 2364 2,317 0,81137 25,742 0,1239 
580,1( 900) 1,3036 23.260 2776 

461.0< 782) 1.3146 23.260 2617 0.933 244l 2.335 0.75494 25.742 0.1331 
14 2 

579,7( 901) 1.3034 23.2t>3 2777 

IS 60 ’!* ?83> 1,3145 23,263 2610 °. 9 32 2440 2.336 0.75388 £5.742 0.1333 
569,7< 955) 1.2958 23,436 2837 

it^'V 828) 1,3076 23,436 2675 8,949 2536 2.353 0.70346 25.742 0.1429 
578.7( 948) 1.3116 20,758 2873 

17° 3 *2* 1,3270 20.758 2635 1.124 296t 2.541 0,65528 26.048 0.1552 

578.6< 948) 1.3115 20,760 2874 

l!) 02 *^ 774 * 1,3269 20.760 2635 1,125 2965 2,541 0.65442 26.048 0.1554 
5?2.7( 981) 1,3073 20.842 2911 

369,5( 780) 1,3250 20,842 2640 1.208 3189 2.553 0.61204 26.048 0.1662 
19 4 

558.5<10?0> 1,2961 21.066 30o4 

20^ 3 *5 < 1,3169 21.066,2697 1,299 3503 2,584 0.52163 26.048 0.1950 

540,9(1199) 1,2797 21,391 3125 

a j[ 5 * U6t 9l8) 1,3036 21.394 2800 1.352 3785 2.622 0.42753 26,048 0.2379 
537.2(1225) 1,2762 21,459 3148 

22 *4* 9361 1,301.0 21,463 2818 1.365 3848 2.629 0.41006 26.048 0.2480 
531,9(1243) 1.2737 21.512 3162 

^2ll,4( 930) 1.3006 21.516 2808 1.426 4004 2.634 0.38654 26.048 0.2631 
526.8(1246) 1,2730 21,532 3164 

g l78,0( 9o6 > 1,3024 21.537 2777 1.5o3 4173 2.635 0.36553 26.048 0,2782 
520,9(1270) 1,2696 21,601 3103 

25 4 *5 < 9l3> 1,3007 21,606 27 ' 32 *. s 39 428l 2.641 0.34325 26.048 0.2963 
518,1(1439) j^ 39 22,013 3309 

26 6O,8<1102> 1,2771 22,036 2900 1.419 4228 2.689 0.27640 26.048 0.3679 
517,8(1316) 1,2629 21.716 3220 

27 95, 7j ( 906) 1,2994 21.725 2767 1,661 4596 2.6S9 0.27562 26,048 0.3690 
517.0(1319) 1.2625 21.725 3222 

20 92,0< 9 ° 7> 1,2992 21.734 2768 1.665 4608 2.660 0,27364 26.048 0.3717 
516,6(1434) 1,2447 22.005 3305 

29 47 *3 (l086J 1,2788 22.027 2962 1.450 4296 2.686 0.27675 26.048 0.3675 
515,2(1431) 1.2454 21.998 3303 

30 36 *4 <l07n 1,2802 22,020 29 47 1.478 4356 2.685 0.27579 26.048 0.3688 
514,0(1406) 1.2493 21.942 3206 

116,8(1027) 1,2851 21.960 2900 1.537 4459 2.678 0.27537 26.048 0.3693 


MOMTM Q 1VAC PHI £TAC 
3566 29.606 138.6 0,65 0.09 

3661 28.636 142,2 0,65 0.16 

3662 26.590 142.3 0.65 0.16 

3753 27,722 145.8 0.6S 0.22 

3828 30.1S1 147,0 1,05 0.12 

3830 30.153 147,0 1.05 0,12 

3917 30.328 150.4 1.05 0,14 

4113 28.399 157.9 1,05 0.21 

4351 25.148 167.0 1.05 0.30 

4400 24.521 168.9 1.05 0.32 

4468 24.054 171.5 1.05 0.34 

4527 23.703 173.6 1,05 0.34 

4591 22.833 176,3 1.05 0.36 

4755 18.163 182,5 1.05 0.48 

4758 19.684 182,7 1.05 0.39 

4766 19.595 183.0 1.05 0.40 

4771 18.476 183,2 1.05 0,47 

4787 18.668 183.8 1,05 0.47 

4798 19.080 184.2 1,05 0.46 
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READING S 0071 BLOCK = 111 TIME = 207.336 MACH t>,0 PT = 7*42.749 TT = 29Q9.8 

* Ramjet performance 



PAGE 1 


S U M M A R 


REPORT 


P 

WIND TUNNEL 
0.000 742.749 

0,000 0.376 

SPIKE TIP NS 
0.600 18.162 
0.600 16.500 

wind tunnel 

0,000 742.749 

0.000 0.382 

SPIKE TIP NS 
0.600 18.162 
0.600 16.458 

INLET THROAT 

40.400 191.923 

40.400 17.863 
INLET UPNRSK 

40.400 191,923 

40.400 15,220 
INLET DNNRSK 

40.400 107,644 

40,400 90.3$0 

COMBUSTOR 0 

40.410 161.025 

40.410 12,764 

COMBUSTOR 0 
41.302 127.068 

41.302 16.486 

COMBUSTOR 0 
41.312 132,206 

41.312 16.528 

COMBUSTOR 0 

41,377 131,353 

41,377 16,799 

COMBUSTOR 0 

41.500 130.012 

41.500 18.531 

COMBUSTOR 0 
42.460 120,945 

42.460 25,036 

C0M8UST0R 0 
44.097 96,145 

44,097 52.136 

COMBUSTOR 0 

44,310 95,997 

44,310 53,511 

COMBUSTOR 0 

44.800 93.668 

44.800 56,673 

COM8USTOR 0 

44.812 95.636 

44.812 56.642 

COMBUSTOR 0 

46.250 89,706 

46.250 52,867 


10 5 

2910 643.1( 769} 

388 -35,8( 93) 

2 0 5 

2910 643.11 769) 

2846 624.0( 751) 

3 0 0 

2910 643,i< 769) 

390 -35,41 94) 

4 0 0 

2910 643,11 769) 

2845 623.51 750) 

5 0 4 

2821 616.41 743) 

1583 264,71 394) 

6 0 3 

2821 616.41 743) 

1 519 247.71 377) 

7 0 4 

2821 616.41 743) 

2709 563,11 710) 

8 1 21 

2776 616.41 765) 

1489 236,31 387) 

9 2 2l 

2704 618,31 773) 
1636 £89,01 447) 

10 3 21 

2662 616.21 760) 

1594 290.31 434) 

11 4 21 

2654 617.Bf 756) 
1598 293,51 435) 

12 5 21 

2650 617.01 757) 

1641 306.31 448) 

13 6 21 

2626 609,31 749) 

1737 349,61 491) 

14 7 4 

3139 592,51 9o«*> 

2735 460.01 775) 

is a a 

3140 ,590.01 905) 

2753 463,11 781) 

16 9 2 

3115 583.91 896) 

2768 470.41 786) 

17 10 2 

3114 503.81 896) 

2767 470.21 785) 

18 11 11 

2610 594.41 847) 

2299 482.81 736) 


GAMMA KOLWT SONV NACH VEL 


1 

.2961 

28, 

.898 

2547 




1 

.3986 

28, 

.897 

966 

6, 

.032 

5828 

1, 

.2960 

28, 

,897 

2547 




1. 

.2961 

28, 

.897 

2521 

0, 

.387 

975 

1, 

.2961 

28, 

.698 

2547 




1 

.3986 

28, 

,897 

968 

6, 

,016 

5827 

J 

,2960 

28, 

► 897 

2547 




1 

.2981 

28, 

.897 

2521 

0, 

.392 

988 

1, 

.2989 

28, 

.897 

2511 




1 

.3440 

28, 

.897 

1913 

2, 

.192 

4195 

1, 

.2989 

28, 

,897 

2511 




1, 

,3474 

28, 

,897 

1877 

2, 

,289 

4295 

1 

,2989 

28, 

.897 

2511 




1 

.3025 

28, 

,897 

2464 

0, 

,'523 

1290 

1 

.3016 

27, 

,531 

2554 




1 

.3505 

'27, 

,531 

1906 

2, 

.289 

4362 

1, 

.3056 

26, 

,377 

2580 


.*990 


1, 

,3444 

26, 

.377 

2030 

1, 

4059 

1 

,3076 

26, 

.333 

2563 




1 

.3470 

26, 

.333 

2013 

2, 

,012 

4051 

1, 

,3079 

26, 

,326 

2560 




1, 

,3469 

,26, 

,326 

2016 

1, 

,998 

4029 

1 

,3080 

26, 

,325 

2559 




1 

.3448 

26, 

,325 

2041 

1, 

.9,31 

3943 

1 

.3088 

26, 

,323 

2548 




1, 

.3383 

26, 

,325 

2125 

1, 

.696 

3604 

1 

.2845 

26, 

,930 

2728 




1 

,2980 

26, 

,931 

2560 

1, 

.006 

2575 

1 

,*BB43 

26, 

► 939 

2728 




1: 

,2973 

26*940 

.2567 

0, 

.981 

252n 

1 

.2863 

26, 

.931 

2719 




1 

.2969 

26, 

.932 

2574 

0, 

.926 

2383 

1 

.2653 

26, 

,930 

2718 




1 

.2969 

26, 

.931 

2574 

0. 

.926 

2383 

1 

.3112 

23, 

.002 

2715 




1 

.3217 

23, 

.002 

2558 

o, 

.924 

2363 


S W/A W A/AC 
1.619 0.10573 25.230 0.9317 
2.074 0.10573 25.230 0.9317 
1.819 0.10689 25.509 0,9317 
2.074 0.10609 25.509 0,9317 
1.903 0.88499 25.230 0.1113 
1.903 0.80454 25.230 0,1224 
1.942 0.80454 25.230 0.1224 
1.990 0.86833 25.329 0.1113 
2.067 0.89316 25.417 0.1111 
2.060 0.89308 25.417 0.1110 
2.059 0.89391 25.417 0.1110 
2.060 0,89420 25.417 0.1110 
2.062 0.88536 25.417 0.1121 

2.120 0.85540 25,417 0.1160 

2.120 0.85379 25.417 0.1162 
2.117 0.85039 25.417 0.1167 
2.117 0.85038 25.417 0.1167 
2.317 0,81179 25.742 0.1238 


MOMTM Q IVAC PHI ETAC 
4661 9.577 184.7 

4702 1.602 186.4 

4711 9.679 184.7 

4711 1.641 184.7 

3799 57.690 150.6 

3846 53.704 152.4 

3846 16.124 152.4 

3798 60.212 149.9 0.13 0.07 

3672 56,272 144.5 0,24 0,04 

3670 56.276 144.4 0.24 0,01 

3660 55.964 144.0 0.24 0.00 

3641 54.789 143.3 0.24 0.00 

3566 49.594 140,3 0.24 0.00 

3583 34,224 141.0 0.24 0.47 

3583 33.432 141.0 0.24 0.48 

3577 31.498 140,7 0.24 0.47 

3576 31.498 140.7 0.24 0.47 

3567 29.812 138.6 0.65 0.09 



Reading 71 


t = 207.34 sec. 
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RAMJET PERFORMANCE 


ENGINE performance 

CALCULATED THRUST. 997. (LBF) 

MEASUREO THRUST. 1023. (LBF) 

CALCULATED SPECIFIC IMPULSE... 1539. (LBF-SrC/LBM) 

MEASURED SPECIFIC IMPULSE. 1579. (LBF-SfC/LBM) 

CALCULATED THRUST COEFFICIENT,... 0.4059 

MEASURED THRUST COEFFICIENT..... 0.41t>6 


REGENERATIVE-COOLED ENGINE PERFORMANCE 
CALCULATED 

STREAM THRUST. 5881. (LBF) 

NET THRUST. 1195. (LBF) 

SPECIFIC IMPULSE. 1844. <LBF“SfC/LBM) 

THRUST COEFFICIENT. 0.4863 


INLET 


ANGLE OF ATTACK ... 3.000 (DEGREES] 

MASS FLOW RATIO. 0.9317 

ADDITIVE DRAG COEFFICIENT. 0.0053 

LIMITING PRESSURE RECOVERY EFFICIENCY.... 0.1428 

DELTA PT2. 0.1176 (PSD 

TOTAL PRESSURE RECOVERY - SUPERSONIC. 0.2590 

TOTAL PRESSURE RECOVERY - SUBSONIC. 0.1451 

INLET PROCESS EFFICIENCY - SUPERSONIC.,.. 0.8704 

INLET PROCESS EFFICIENCY - SUBSONIC. 0.8986 

KINETIC ENERGY EFFICIENCY - SUPERSONIC... 0.9052 

KINETIC ENERGY EFFICIENCY - SUBSONIC. 0.8701 

ENTHALPY AT PO - SUPERSONIC. 3.36 (BTU/L8M) 

ENTHALPY AT PO - SUBSONIC. 27.23 (8TU/LB‘M> 


MOMENTUM AND FORCES 


COMBUSTOR 


INLET FRICTION ORAG. 

INLET MOMENTUM CHANGE....... 

COMBUSTOR FRICTION DRAG.,... 

COMBUSTOR STRUT ORAG.... 

COMBUSTOR MOMENTUM CHANGE.,, 

NOZZLE FRICTION DRAG. 

NOZZLE STRUT DRAG.. 

NOZZLE MOMENTUM CHANGE.. 

NOZZLE PRESSURE INTEGRAL,... 

EXTERNAL FRICTION DRAG. 

EXTERNAL PRESSURE INTEGRAL.. 

TOTAL EXTERNAL DRAG. 

TOTAL STRUT DRAG.. 

CAVITY FORCE..,... 

CALCULATED LOAD CELL FORCE,, 
MEASURED LOAD CELL FORCE,,., 
FUEL VACUUM SPECIFIC IMPULSE 


127,9 (LBF) 
-878,8 (LBF) 
240.6 (LBF) 
-9.05 (LBF) 
769. (LBF) 
39,65 (LBF) 
-0,00 (LBF) 
1106. (LBF) 
1146. (LBF) 
67,14 (LBF) 
-1017. (LBF) 
-1085. (LBF) 
-9,05 (LBF) 
-1255, U_BP> 
-1343, (LBF) 
-1315. (LBF) 


FUEL-AIR RATIO,... 0.0257 

EQUIVALENCE RATIO.. 0.830 

COMBUSTOR EFFICIENCY..;. 0.699 

TOTAL PRESSURE RATIO..... 0.1851 

COMBUSTOR EFFECTIVENESS..........0.69SS 


INJECTOR DISCHARGE COEFFICIENTS 0,7286, 0.6918, 0.7980, 0.6923 
NOZZLE 

VACUUM STREAM THRUST COEFFICIENT - CS.... 0.9607 


NOZZLE COEFFICIENT - CT... 0.8860 

PROCESS EFFICIENCY. 0.9260 

KINETIC ENERGY EFFICIENCY............ 


STATIONS 


FUEL INJECTORS 


NOMINAL COWL LEADING EDGE., 
SPIKE TRANSLATION...,,.,.,, 

INLET THROAT.. 

COWL leading edge. 

NOZZLE SHROUD TRAILING EDGE 
NOZZLE PLUG TRAILING EDGE.. 

STRUT LEADING EDGE.. 

STRUT TRAILING EDGE,..,.,.. 
COMBUSTOR EXIT,;.. 


34,884 (IN) 
0.3148 (IN) 
40,400 (IN) 
35,199 (IN) 
?3,539 (IN) 
87,291 (IN) 
56.455 (IN) 
65,055 (IN) 
65,055 (IN) 


INJECTORS STATION VALVE 

1A 40.400 A 

IB 41,300 8 

IC 44.300 

2A 4B,tT5 0 

2C 46.250 E 

3A 54.065 

3B 56.250 

4 44.800 
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X DDRAG CORAS CF HC 

4.040E Ol 1.279E 02 1.279E 02 2.381E-03 4.49OE-02 
4.041E 01 1.758E-01 1.281E 02 2.656E-03 3.407E-02 
4.130E 01 1.671E 01 1.448E 02 2.779E-03 4.032E-02 
4.131E 01 1.760E-01 1.45QE 02 2.563E-03 4.297E-02 
4.I37E 01 1.109E 00 1,46'lE 02 2.534E-03 4.377E-02 
4.150E 01 2.110E 00 1.482E 02 2.547E-03 4.638E-02 
4.246E 01 1.556E 01 1.63BE 02 2.601E-03 5.288E-02 
4.409E 01 2.273E 01 1.865E 02 2.739E-03 7.148E-02 
4.431E 01 2.646E 00 1.892E 02 2.988E-03 6.519E-02 
4.480E 01 6.l^OE 00 1.953E 02 3.001E-03 6.498E-02 
4.481E 01 1.182E-01 1.9S4E 02 2.997E-03 6,50SE»02 
4.625E 01 1.B47E 01 2tl39E 02 3.2S8E-03 5.678E-02 
4.626E 01 1.279E-01 2.140E 02 2.856E-03 6.556E-02 
4.731E 01 1.233E 01 2.263E 02 2.784E-03 6.196E-02 
4.733E 01 2.962E-01 2.266E 02 2.846E-03 6.054E-02 
4.811E 01 8.989E 00 2.356E 02 2.804E-03 5.861E-02 
4.877E 01 7.877E 00’ 2.435E 02 3.129E-03 4.982E-02 
4.878E 01 1.169E-01 2.436E 02 2.788E-03 5.S94E-02 
4.931E 01 5.70SE 00 2.493E 02 2.743E-03 5.379E-02 
5.072E 01 1.421E 01 2.635E 02 2.691E-03 4.700E-02 
S.282E 01 1.916E 01 2.827E 02 2.698E-03 3.998E-02 
5.332E 01 4.343E 00 2.870E 02 2.854E-03 3.714E-02 
5.407E 01 6.S12E 00 2.935E 02 2.861E-03 3.462E-02 
5.483E 01 6.456E 00 3.000E 02 2.852E-03 3.221E-02 
5.576E 01 7.632E O0 3.076E 02 2.829 e~ 03 3.000E-02 
5.626E 01 2.529E 00 3.101E 02 2.794E-03 2.707E-02 
S.631E 01 3.735E-01 3.105E 02 2.948E-03 2.200E-02 
5.645E 01 9.727E-01 3«115E 02 2.775E-03 2.297E-02 
5.653E 01 5.698E-01 3.121E 02 3.214E~03 2.312E-02 
5.681E 01 1.995E 00 3.141E 02 2„932E“03 2.469E-02 
5.704E 01 1.550E 00 3.156E 02 2»908£~03 2.437E-02 
S.776E 01 4.997E 00 3.206E 02 2.866E-03 2.295E-02 
S.87BE 01 7.413E 00 3.280E 02 2.792E-03 1»49SE*02 
6.079E 01 1.360E 01 3.416E 02 2.377E-03 2.660E-02 
6.221E 01 9.118E 00 3.507E 02 2,802E‘>03 2.649E-02 
6.468E 01 1.569E 01 3.664E 02 3,015E“03 2.919E-02 
6.50SE 01 2.114E 00 3.685E 02 3.258E-03 2.659E-02 
6.509E 01 2.184E-01 3.688E 02 3.349E-03 2.68BE-02 
6.529E 01 1.109E 00 3.699E 02 3.345E-03 2.631E-02 
6.695E 01 9.643E 00 3»795E 02 3.192E-03 2.03SE-Q2 
6.762E 01 3.683E 00 S.832E 02 3.162E-03 1.662E-02 
6.839E 01 3.922E 00 3.871E 02 3.092E-03 1.442E-02 
6.911E 01 3.173E 00 3.903E 02 3.041E-03 1.173E-02 
6.972E 01 2.322E 00 3.926E 02 2.998E-03 9.531E-03 
7.067E 01 2,854'E 00 3.955E 02 2.913E-03 6.194E-03 
7.110E 01 1.068E 00 3.965E 02 2.9O3E-03 5.903E-03 
7.263E Ol 3»?79E 00 4o003E 02 2,91iE-03 6.170E-Q3 
7.278E 01 3.521E-01 4.007E 02 2.899E-03 5.835E-03 
7.353E 01 1.440E 00 4.021E 02 2.813E-03 3.836E-03 
7.354E 01 2.293E-03 4«021E 02 2.812E-Q3 3.825E-03 
7.486E 01 7.504E-01 4 o 029E 02 2.816E-03 4.040E-03 
7.771E 01 1.S54E 00 4,047E 02 2.911E-03 7.029E-03 
8.161E 01 2.156E 00 4.069E 02 2.832E-03 5.160E-03 
8.442E 01 9.201E-01 4.078E 02 2.787E-03 4.349E-03 
8.728E 01 3.998E-0I 4t082E 02 2.829E-03 5.723E-03 
8.729E 01 0.000 4.082E 02 2.829E-03 5.726E-03 
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XABS P-IB P-OB 

6.468E Ol 1.758E 01 1.758E 01 

6.505E 01 1.871E 01 1.839E 01 

6.509E 01 1.871E Ol 1.S47E 01 

6.529E 01 1.763E 01 1.890E 01 

6.695E 01 1.0S3E 01 S.600E 00 

6.762E 01 7.S70E 00 8.835E 00 

6.839E 01 4.145E 00 6.739E 00 

6.911E 01 3.236E 00 4.780E 00 

6.972E 01 2.465E 00 3.486E 00 

7,067E 01 1.825E'00 -*.470E 00 

7.110E 01 1.535E 00 1.5S6E 00 

7.263E 01 1.426E 00 1.860E 00 

7.278E Ol 1.415E 00 1.636E 00 

7.353E 01 1.246E 00 B.1S0E-01 

7.354E 01 1.245E 00 5.O90E-O1 

7.486E 01 9.450E-01 0.000 

7.'771E 01 1.985E 00 O.OOO 

8.161E 01 1.325E 00 0.000 

8.442E 01 1.065E 00 0.000 

8.728E 01 1.S40E 00 0.000 

8.729E 01 1.S41E 00 0.000 


PDA ’ OOX Q-IB 

3.145E 02 -5.H7E 03 -2.570E 03 
3.145E 02 -5,156f. 03 -2.585E n3 
3.I4SE 02 -5.162E 03 -2.506E 03 
3.14SE 02 -5.133C 03 -2.594E il3 
4.694E 02 -5.340E 03 -2.648E 03 
6.494E ,02 -5.395E 03 -2.665E (13 
8.354E 02 -5.458E 03 -2.680E 03 
9.5S3E 02 -5.519E 03 -.2.692E f|3 
1.030E 03 -5.S69E 03 -2.700E 03 
1.104& 03 -5.636E 03 -2.710E (13 
1.127E 03 -5.660E 03 -2.713E 03 
1.203E 03 -5.726E 03 *2.724E n3 
1.209E 03 -5.731E 03 -2.725E 03 
1.249E 03 -5.758E 03 -2.730E 03 
1.250E 03 -5.759E 03 -2.730E 03 
1.273E 03 -5,8l3E 03 -2.737E n3 
1.332E 03 -S.826E 03 -2.750E n3 
1.403E 03 -5.839E 03 -2.764E n3 
1.429E 03 -S.851E 03 -2.775E i)3 
1.461E 03 -5.870E 03 -2.795E n3 
1.461E 03 -S.870E 03 -2.795E n3 


G-OR CASAUL P-I8/PS0 
-2.547E 03 4.289E 03 4.6&2E 01 
-2.573E 03 4.337E 03 4.962E 01 
-2.576E 03 4.342E 03 4.962E 01 
-2.589E 03 4.368E 03 4.729E 01 
-2.692E 03 4.583E 03 2.798E 01 
-2.730E 03 4.665E 03 2.007E 01 
-2.778E 03 4.760E 03 1.099E 01 
-2.827E 03 4.848E 03 8.580E 00 
-2.870E 03 4.922E 03 6.536E 00 
-2.926E 03 5.036E 03 4.839E 00 
-2.9M7E 03 5.088E 03 4.070E 00 
-3.002E 03 5.273E 03 3.781E 00 
-3.006E 03 5.290E 03 3.752E 00 
-3.029E 03 5.374E 03 3.303E 00 
-3.029E 03 5.375E 03 3.300E 00 
-3.076E 03 S.427E 03 2.5.06E 00 
-3.076E 03 5.525E 03 5.264E 00 
-3.076E 03 5.630E 03 3.513E 00 
-3.076E 03 5.684E 03 2.824E 00 
-3.076E 03 5.707E 03 4.084E 00 
-3.076E 03 5.707E 03 4.086E 00 


P-IB/PTQ P-OB/PSO P-OB/PTO 
2.365E-02 4.662E 01 2.365E-02 

2.517E-02 4.876E 01 2.473E-02 

2.517E-02 4.898E 01 2.484E-02 

2.399E-02 5.012E 01 2.542E-02 

1.419E-02 2.280E 01 1.157E-02 

1.018E-02 2.343E 01 1.188E-02 

5.S75E-03 1.787E 01 9.065E-03 

4.352E-03 1.267E 01 6.429E-03 

3.315E-03 9.243E 00 4.688E-03 

2.454E-03 3.898E 00 1.977E-03 

2.065E-03 4.125E 00 2.092E-O3 

1.918E-03 4.932E 00 2.S02E-03 

1.903E-03 4.338E 00 2.200E-03 

1.675E-03 1.366E 00 6.927E-04 

1.674E-03 1.350E 00 6.846E-04 

1.271E-03 0.000 0.000 

2.670E-03 0.000 0.000 

1.782E-03 0.000 0.000 

1.432E-03 0.000 0.000 

2.071E-03 0.000 0.000 

2,073E“03 0.000 0.000 
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G-OB CAWALL P-I8/PS0 
0.000 2.470E-02 2.758E 00 
0.000 1.634E 02 2.758E 00 
0.000 5.053E 02 7.637E 00 
0.000 6.804E 02 1.035E 01 
0.000 6.854E 02 1.117E 01 
0.000 6.857E 02 1.122E 01 
0.000 7.209E 02 1.379E 01 
0.000 7.529E 02 1.334E 01 
0.000 7.729E 02 1.306E 01 
0.000 8.164E 02 1.127E 01 
■2.363E 01 8.726E 02 1.395E 01 
■3.154E 01 9.063E 02 1.304E 01 
■4.882E 01 9.834E 02 1.100E 01 
■5.64SE 01 1.018E 03 2.098E 01 
6.621E 01 1.064E 03 3.382E 01 
■6.776E 01 1.072E 03 3.587E 01 
■7.243E 01 1.094E 03 4.206E 01 
■7,99IE 01 1.130E 03 4.949E 01 
8.404E 01 1.150E 03 5.363E 01 
■9.133E 01 1.187E 03 4.801E 01 
■9.554E 01 1.209E 03 4.471E 01 
1.052E 02 1.256E 03 5.501E 01 
1.054E 02 1.257E 03 5.S26E 01 
1.505E 02 1.362E 03 7.817E 01 
1.S12E 02 1.363E 03 7.843E 01 
1.5G2E 02 1.371E 03 8.011E 01 
1.664E 02 1.386E 03 8.333E 01 
2.672E 02 1.501E 03 6.371E 01 
4.794E 02 1.699E 03 1.295E 02 
5.092E 02 1.725E 03 1.374E 02 
5.841E 02 1.785E 03 1.553E 02 
5.857E 02 1.786E 03 1.551E 02 
B.439E 02 1.963E 03 1.250E 02 
8.458E 02 1.964E 03 1.248E 02 
1.051E 03 2.094E 03 l„tf29E 02 
1.056E 03 2.097E 03 1,0‘28E 02 
1.200E 03 2.194E 03 9.877E 01 
1.310E 03 2.277E 03 8.068E 01 
1.312E 03 2.278E 03 8.057E 01 
1.391E 03 2.345E 03 7.459E 01 
1.573E 03 2.522E 03 6i004E 01 
1.781E 03 2.789E 03 4.022E 01 
1.824E 03 2.652E 03 4.833E 01 
1.886E 03 2.948E 03 4.398E 01 
1.945E 03 3.046E 03 3.9S8E 01 
2.012E 03 3.164E 03 3.SS8E 01 
2.047E 03 3.209E 03 3.342E 01 
2.OBOE 03 3.216E 03 1.820E 01 
2.060E 03 3.234E 03 1.820E 01 
2.065E 03 3.245E 03 3.223E 01 
2.084E 03 3.280E 03 3.102E 01 
2.099E 03 3.309E 03 3.003E 01 
2.147E 03 3.402E 03 2.685E 01 
2.203E 03 3.532E 03 1.372E 01 
2.310E 03 3.790E 03 2.665E 01 
2.395E 03 3.972E 03 3.265E 01 


P-I8/P70 P-OB/PSO P-OB/PTO 
1.399E-03 0.000 0.000 

1.399E-03 0.000 0,000 

3.874E-Q3 0.000 0.000 

5.249E-03 0.000 0,000 

5.668E-03 1.478E 01 7.495E-03 

5.690E-03 1.470E 01 7.455E-03 

6.994E-03 1.020E 01 5.173E-03 

6.766E-03 6.165E 00 3.127E-03 

6.624E-03 9.169E 00 4.651E-03 

5.719E-03 1.563E 01 7.930E-03 

7.07SE-03 2.379E 01 1.207£-02 

6.614E-03 2.864E 01 1.453E-02 

5.582E-03 3.S40E 01 1.948E-02 

1.064E-02 4.276E 01 2.169E-02 

1.71S£-o2 4.659E 01 2.363E-02 

1.820E-02 4.720E 01 2.394E-02 

2.133E-02 4.672E 01 2.370E-02 

2.510E-02 4.594E 01 2.330E-02 

2.720E-02 3.459E 01 1.754E-02 

2.435E-02 1.419E 01 7.196E-03 

2.268E-02 1.358E 01 6.887E-03 

2.790E-02 1.227E 01 6.2?1E»03 

2.803E-02 1.223E 01 6.205E-03 

3.965E-02 9.312E 00 4.723E-03 

3.978E-02 9.279E 00 4.706E-03 

4.063E-02 9.065E 00 4.598E-03 

4.227E-02 1.450E 01 7.356E-03 

3.536E-02 5.619E 01 2.850E-02 

6.570E-02 1.272E 02 6.451E-02 

6.969E-02 1.252E 02 6.349E-02 

7.878E-02 1.206E 02 6.117E-02 

7.868E-02 1.20SE 02 6.113E-02 

6.343E-02 1.071E 02 5.43QE-02 

6.332E-02 1.070E 02 5.42SE-02 

5.220E-02 9.715E 01 4.928E-02 

5.214E-02 9.692E 01 4.916E-02 

5.010E-02 8.818E 01 4.473E*02 

4.092E-02 8.068E 01 4.092E-02 

4.087E-02 8.057E 01 4.087E-02 

3.7S3E-02 7.459E 01 3.783E-02 

3.046E-02 ,6.0Q,4E oi '3.046E-02 
2.497E-02 U .922E 01 2.497E-02 

2.452E-02 4.833E 01 2.452E-02 

2.231E-02 4.398E 01 2.231E-02 

2.007E-02 3.958E 01 2.007E-02 

1.805E-02 3.$58E 01 1.805E-02 

1.69SE-02 3.342E 01 1.69SE-02 

9.230E-03 3.318E 01 1 .‘6a'3E»02 

9.23GE-03 3.258E 01 1.653E-Q2 

1.635E-02 3.223E 01 1.635E-02 

1.574E-02 3.102E 01 1.S7.4E-02 

1.523E-02 3.003E 01 1.523E»02 

1.362E-02 2.685E 01 1.362E-02 

6.960E-03 1.372E 01 6.960E-03 

1.352E-02 S.665E 01 1.3S2E-02 

1.656£->02 3.265E 01 1.656E-02 



